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“LUNA” 
BRAND 


cold water soluble in solid or seco crushed 


“SUPREMO” 
BRAND 


ordinary in solid or seco crushed 


The oldest American manufacturer of extracts in 
South America. Factories at Puerto Pinasco, Para- 
guay, and Staten Island, N. Y. 


Liquid and powdered extract and blends to specifi- 
cations in bags, barrels, tank cars or tank trucks from 
warehouse stocks at Arlington, Staten Island, N. Y. 


International Products Corporation 
Executive Office 
625 Madison Avenue, New York 22, N. Y. 
Telephone: Plaza 1-4770 
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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


P. O. BOX 960 - ERIE, PENNSYLVANIA 
PLANT - JOHNSONBURG, PENNSYLVANIA 





SOFTNESS and FULLNESS in Leather 
... Atlas’ WSM achieves it! 


It is a moellon which Atlas’ radically new process has “solubilized so that in warm 
water it is readily emulsifiable...And which imparts to leather, with the least prep- 
aration in fatliquoring, the moellon-type softness and fullness.” so important today! 


... It eliminates the need to emulsify waterless or natural moelion. 


... Its fine-size particles enable it to take-up more uniformly than with 
a coarse emuision. 


. . - You can use it alone, or biend it with other lubricants. It is compatible 
with sulfated oils, soap emulsions, and nonionic emulsified oils. 

..« It will carry half its weight in raw oils, This enables you to 

obtain special effects. 

. .. It is 90 per-cent active, so it is remarkably economical. 

... Clear, with a clean grain appearance: that's how vegetable tanned 
leathers fatliquored with WSM will look. 


. . «lt simplifies enormously the fatliquoring of leather. In fact, it is 
like no other lubricant! 


For any degree of solubility, any specific application requirement — 
we will ‘‘tailor’’ WSM for you. 

. ..We ship it to you in 55-gallon drums, closed or openhead, as you 
wish. And .. . you don’t have to store it with any special precautions. 
Although it is easier to handle at room temperature. 

. ..We'll send you a sample. Just write. Better still, pick up your 


telephone, ask for MArket 2-2002, Newark, N.J. Your sample will start 
traveling to you minutes after we receive your call or letter! 


WSM...another example of 
Atlas’ oil chemistry research. 


Serving Industry 142 LOCKWOOD STREET, NEWARK 5, NEW JERSEY 


since 1887 
110 FRANKLIN STREET, CHICAGO 6, ILLINOIS 


WAREHOUSES: CHICAGO + MILWAUKEE + KALAMAZOO «+ APPLETON «+ SALEM, MASS. = NEWARK 





Rohm & Haas introduces a new, 
simplified and economical route to 
top quality jet black leather 

the new three-component PRIMAL® 
black finish. 


PRIMAL HA-4 and PRIMAL AK-240 


are the binders. These acrylic disper- 


sions are easy and safe to use. 
Pigment is new PRIMAL Black 817. 


The finish is easy to apply, flows out 
well, levels uniformly, has good fill- 
ing, but preserves the natural appear- 
ance of the leather. 
is a deep, strong jet black 


tesulting color 


Low cost per foot of leather, plus sim- 


plicity of formulation and application, 
and very high quality of results are 
the chief processing advantages. This 
finish is ideal for leather used in 
shoes, coats, handbags, and similar 
products. Write to Leather Chemicals 
Department for technical descrip- 
tions of finish components and 
application methods. 


ROHM F 
HAAS = 


PHILADELPHIA S,PA. 





ARKOTAN WHT 


A white mineral tanning agent in powder form 


RETAN chrome leathers for: 

— solid fiber structure, tight leather 
break 

— round, mellow, resilient leather feel 


— light colored, light-resistant base 
for pastels 


— easy application in normal leather 
production 


USED IN: 

White glove shoe sides; pasted 
white elk sides 

Colored glove shoe and elk sides 

White slipper and white sheepskin 
lining 

Colored slipper and sheep lining 
leather 

All-white tanned shoe suede splits 

All-white tanned welting leather 


WRITE FOR TECHNICAL SERVICE BULLETIN 


ARKANSAS CO., INC. 


Serving the Tanning Industry for over 55 years 
NEWARK, NEW JERSEY 





FAMOUS BRANDS OF 


QUEBRACHO 


EXTRACTS 


Whatever form of high grade Quebracho you prefer, you 
can choose it from these famous quality brands. Fast service! 


% Hot Water Soluble: 
FORMOSA—Solid .. . FORMOSA GR—Crushed 
% Cold Water Soluble: 
“HORSEHEAD"—Solid . . . “HORSEHEAD GR" —Crushed 
“HORSEHEAD M"—Ground . . . “HORSEHEAD A"— Spray Dried 
“CAF-5"—Half Soluble Spray Dried 
“CAF-D"—Decolorized Half Soluble Spray Dried 
Hot Water Soluble . ... QUEBRACHALES DUBOSC: 
“LA GALERE"—Solid . . . “LA GALERE GR" — Crushed 
Cold Water Soluble: “AVION"—Solid ... “AVION GR"’—Crushed 
and “TANWAT™” Light 
Colored Wattle Extract 


order from 


TANNINS & CHEMICALS, INC. 


509 MADISON AVE., NEW YORK 22 & MU 8-9240 


dwe Branch: 327 So. LaSalle St., Chicago 4, lll. x WA 2-89 





Caught Short? 
ioo4 _——s Call TRASK! 


Our stainless steel tank truck or tank car will be, most times, 
at your plant the morning after your call for: 


CHESTNUT EXTRACT 


QUEBRACHO EXTRACT * WAXES 
SULFONATED OILS * STUFFING 
GREASES * LIGNOSULFONATES 
CHEMICAL SPECIALTIES 


ARTHUR C. TRASK CO. 


327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
509 Madison Ave., New York 22, MU 8-9240 


67 Farninghan, Islington, Ont., Canada, BE 3-6582 


CABLE: Actrask TELETYPE: CG 1478 





7.9. 
UNG 


CO. 


SINCE 1869 


The J. S. YOUNG CO. 10'/, acre plant in Baltimore, 
on deep water, has its own dock and 

railroad facilities—for expediting both the 

receipt of imports from ali over the world and 
the shipment of Tanning and Dyewood Extracts 


to the leather industry everywhere 


~ 


ONE OF AMERICA’S FOREMOST IMPORTERS, 
EXTRACTORS, MANUFACTURERS AND PROCESSORS OF 


There’s a world of satisfaction for you 
when the J. S. YOUNG CO. is your sup- 
plier. “Ninety years YOUNG”, our facili- 
ties and our services to the tanning indus- 
try have expanded continuously. Our 
plants have grown in capacity, flexibility 
and in efficiency. 


J. S. YOUNG CO. is in a position to sup- 
ply tanners with practically every known 
reputable dyewood and tanning extract— 
from every part of the world. TANK CAR, 
TANK TRUCK, OR BY THE BARREL. 


WATTLE BARK ) EXCLUSIVE! 


Special quality Wattle Extract, extracted 
directly from top-quality bark —in our 
own Baltimore plant. 


THE 
J.S. YOUNG CO. 


2701-2755 Boston Street 
Baltimore 24, Maryland 


TANNING 
EXTRACTS 


AND DYEWOODS 


SUMAC OSAGE ORANGE 
GAMBIER TANNIC ACID 
DiVI-Divi HEMLOCK 
QUEBRACHO WATTLE 
MYRABOLAMS CHESTNUT 
LOGWOOD HEMATINE 
FUSTIC HYPERNIC 


Manufacturers of the famous Chembark 
natural tanning extracts and other special 


products for The CHEMTAN CO. 


EXPERIENCED TECHNICAL ADVICE 
AVAILABLE ON REQUEST 
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G  RRISS - Cousckdated Tudustriies 


MANUFACTURERS SUPPLYING THE LEATHER INDUSTRY 
22-24 WOOSTER STREET ° pea ok 5 ae! NY 


TERRISS STAINLESS STEEL SCOURING PADS 


MF 
REMOVES DIRT AND 
STAINS QUICKLY 
SOFT FIRM TEXTURE 
DURABLE — LONG-LASTING 
WASHABLE 
RUSTPROOF 
EASY ON THE HANDS 


MAINTAINS SANITARY 
STANDARDS 


UTILITY 
INTRODUCTORY OFFER: 


sur three sizes for $1.50 Postpaid — Send check with order 


Nome Diameter Thickness Price 
Utility 2," 1%" 2.75 per doz. 
Laboratory 342" 1¥_” 3.95 per doz. 
Industrial 4," _— 7.50 per doz. 


Special Discount of 10% on all orders of 5 dozen or more 
pads. Assorted sizes may be ordered in even dozen lots 


TERRISS STAINLESS STEEL PROPELLERS 


* TOP GRADE STAINLESS — TYPE 304 + POLISHED SMOOTH 
* HUB & DUO SET SCREW * SEAMLESS 
* THREE BLADE DESIGN 


Diameter Normal Bore Maximum Bore 


5" a 
4" ar 
3/4" 1" 
3/4" 1” 
%" 1” 
%" 1" 
3%," 1” 
1” 1%" 
” 144” 
” 1¥4" 


When ordering, please specify Right or Left Hand Pitch and also the |.D. Specification of bore wanted. 
Unless otherwise specified, we will supply Normal Bore and Right Hand Pitch on all orders. Terriss 
Propellers are bored to your specification without additional charge. They are the finest available and 
nut Custom Boring Service permits easy replacement of those in use on existing plant equipment. 
Prices quoted are F.0.B. New York City. 


FABRICATORS OF 
STAINLESS STEEL, MONEL, NICKEL & CORROSION RESISTANT EQUIPMENT 





Leather coloring is a cust@m service; 


it poses many questions. But here 
in the file at Sandoz we have 
many thousands of answers —tried 
and proved! Blacks for every 
leather, here are just a few 


For Side Leather, Sheepskins and 
wherever good penetration 

is required: 

Penetrating Black RNF 

(a neutral black) 

Penetrating Black MLO 

(a blue black) 

Penetrating Black ORS NEW (where 
exceptional penetration is required) 
For Calfskins: 

Dermacarbon Black GTS Conc. 
(neutral black) 

Dermacarbon Black B Conc. 

(blue black) 

Chrome Leather Black NVV 

(blue black—some penetration) 
Dermacarbon Black B Conc.— 
particularly suited for leather with 
“clear backs’’ 


For Suedes: 

Sandosuede Black FTL 

—for a blue black base 

Leather Black LUM 

—used with or without basic topping 
Sandosuede Black RET—particularly 
for brushed side leather 


For Alum-Tanned Lace Leather: 


Penetrating Black TEB 
—for excellent penetration 


For Flame-Coating, Brush Dyeing 
and Finishing: 

Brush Black PHT—jet; especially suit- 
able for vegetable-tanned leathers 


Finisol Black B—bluer; superior 
solubility and stability. 


Where Basic Topping is Required, 
or for Flamecoating: ~ 


Basic Black 12166 (bluish black) 
Basic Black MKE (neutral black) 


Whatever the question, you're sure 
to find the answer fast at 
SANDOZ, because our leather men 
are full-time leather men, ready 

to serve you all the ‘time. 


Phone or write to SANDOZ, Inc., 
61-63 Van Dam St., N. Y. 13, N. Y. Algonquin 5-1700. 
District Offices: Charlotte; Cincinnati; Fair Lawn, N. J.; 


Hudson, Mass. ; 


Los Angeles; Philadelphia. 


SseAN D OZ 


THINK S&S AHEAD 


WITH 


ATRER SANDOZ 





NATURA 
PEARL 
ESSENCE 


Mearlmaid Pear! Essence is a completely organic product—it will not 
discolor on exposure to sulfides during processing or use. You are assured 
a lustre of durable beauty, which can be guaranteed to stay that way. 

Mearlmaid Pear] Essence is available in several qualities to meet your 
specific lustre and cost requirements. See the difference Mearlmaid Pear] 
Essence will make in your leathers. 


WHERE COST IS THE MAJOR FACTOR, Nacromer synthetic pearl essence pro- 
vides an equal lustre at a fraction of the cost. 


COLORS — : 


m 8-PAGE NACREOUS 
LUSTROUS SYNTHETIC PEARL Te PIGMENT HANDBOOK 


IN BEAUTIFUL COLORS A valuable guide 
3 to the use of 
natural peari es- 
sence and syn- 
Here are colors produced by optical Y 


thetic pearl pig- 


effect...colors inherent in the crystal- ments 


ructure of the pearl...colors with 
ion and transmission comple- 
Murano Colors provide multiple 
lay verging on the iridescent is 
mpo sible to achieve with con- 4-PAGE MURANO 
| dyes or pigments. Try it for ; ‘ COLORS 
beautiful lustrous effects. ‘ BROCHURE 
What it is 
how it’s used 
what it does 
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Jacques EES ae Synektans ... Monotans 


Synthetic tannins from Jacques Wolf offer excellent 
light fastness, better weight, smooth grain, and full 


tight flanks. Write for free catalog. 


JACQUES WOLF a= 


CHEMICAL COMPANY 
60 PARK PLACE, NEWARK, N. J. 
Clifton, N. J. - Carlstadt, N. J. « Los Angeles, Calif. 





For 
rugged 
good 


Te 


looks 


Thorogood 
Stock No. 447 
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Griess-Pfleger 


neutralizes with 


Solvay Ammonium Bicarbonate 


To provide Weinbrenner Division uf Textron, Milwau- 
kee, Wis facturers of Thorogood Job-Fitted 


rigors of 


f 


onsin, manutac 


, With leather to stand the sub-zero 
llenging assignment for any tanner. A 
p in meeting this 
Co., Waukegan, Il 
Ammonium 


demand at Griess-Pflege1 
is neutralization with 


Bicarb« 


r yourself how mildly (7.8 pH) yet thoroughly 
neutralizes your 

*p penetration 
itstanding 

mportant advantage is 


texture grain 


its rapid rate of solution. Your local Solvay representa- 
tive will be glad to supply a liberal working sample of 
Solvay Ammonium Bicarbonate. Fill in 


the coupon. 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N.Y 


SOLVAY bronch offices a 


1 
i 
I 
i 
i 
i 
i 
| 
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SOLVAY PROCESS DIVISION 


Allied Chemical Corporation 


38-31 
61 Broadway, New York 6, N. Y 


I'd like to obtain a working sample of Solvay Ammo- 


nium Bicarbonate without obligation from your local repre- 
sentative 


Please send me Information Bulletin No. 2-50, “Use of 
Solvay Ammonium Bicarbonate in the Tanning Industry.” 


Name 
Position 
Ipany 


\ddress 





Unhair with sodium sulfhydrate 
for tighter, smoother grain 


When you get the keratin out of a 
hide or skin without disturbing its 
collagen you come up with a strong- 
ef, tighter leather. 

Sodium sulfhydrate lets you do 
this. It reacts chemically with kera- 
tin, changing it to a form that alkali 
dissolves or destroys swiftly. 

Sodium sulfhydrate sets up no re- 
action with the collagen, so you get 
maximum separation with a mini- 
mum of swelling. Saves money, too. 


You need only six pounds of sodium 
sulfhydrate to get the same sulfidity 
obtained with ten pounds of sodium 
sulfide. And you get only half as 
much sodium alkalinity. 

This means you get a safer bath 
and you have to store less chemical 

up to 40% less. 

Find out more about how tanners 
are saving money and getting better 
leather to boot by sending for our 
Bulletins 510 and 508. 


HOOKER CHEMICAL CORPORATION 


903 UNION STPEET, NIAGARA FALLS, N. Y¥ 


Sales Offices: Buffalo Chicago Detroit Los Angeles New York 


Niagara Falls Philadelphia Tacoma 


Worcester, Mass 


____ phd 


CHEMICALS 
a tar 


In Canada: Hooker Chemicals Limited, North Vancouver, B. C 





THE RESULTS OF 


. . . The results of Mardol tannery 
oils and fat liquors in modern leather 
making, are seen in the finished prod- 
uct. Oil blending by specialists, lab- 
oratory and quality control, backed 
up by chemistry “know-how,” and 
services of our own technical tanning | 
staff, all contribute to the making of — 


better leather. 


MARDEN-WILD CORPORATION | 


500 COLUMBIA ST., SOMERVILLE, MASS. 


MILWAUKEE, WISCONSIN, 8934 NO. NAVAJO AVE. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 





CHOICE 
or Higher Quality 


Leather Production 


our 
err 
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Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole Leather Finishes - Tanners Sugar 


Tanners Lime — Chemicals 


— 
Z, 


COUDERSPORT, PA. 
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processing with 


BIOBATE 


highly stable, standardized bating compounds 


Biobates are prepared in concentrated 
form — provide effective, controllable 
enzyme action suited to all types 

of leather. 


proper application 
through 


WALLERSTEIN TECHNICAL SERVICE 
in your specific tanning operations 


For assurance of high grade performance. 


JA os 
) q47) ( WALLERSTEIN COMPAN 
NE oi f Barter Laboratories, Inc. 


Wallerstein Square, Mariners Harbor 
Staten Island 3, New York 


also: SE BACOLL... for dependable unhairing 


STEROZOL... for inhibition of bacteria and molds 





LOGWOOD 
BLACK 
LLL 


for LEATHER * WOOL - SILK 
COTTON * SYNTHETIC 
TEXTILES * FUR > HAIR 
PIGMENTS 


Also — FUSTIC Deliveries made when 
HYPERNIC © QUEBRACHO ordered, as ordered— 
* GAMBIER © FLAVINE in whatever quantity 
© QUERCITRON required. 
* TANNIC ACID 


Young Extracts Serving the Industry Since 1869 


2701-2755 Boston Street 
Baltimore 24, Md. 





Consult beigy Research Development 


and Technical. Laboratory 
Service about 
your Dyestuff Problems 
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products 
are carried 
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Exciting new developments are under way 
—developments that are of supreme impor- 
tance to you economically. New impregnat- 
ing compounds — New wetting compounds — 


New waxes. 


We'll be delighted to sit down and tell you 


all about them—and what they mean to you. 


Just name the time and we'll be there. 


BORNE CHEMICAL (|2(.. 


Elizabeth, N. J. 


BORNE ® COMPOUNDS FOR FINISHING 


The standard sponging, washing 
pounds for sole leather. 


BORNE (?) COMPOUNDS FOR WHEELING 


These valuable wheeling 
and facilitate loading. 


PLUS: Bretolene, Sate Oil, Borntan, Product 

*586 Surfactant, Product #237 Special Wax, Borne’s 
Synthetic Waxes and New BORNE-FLEX IM- 
PREGNATING COMPOUNDS. 


, and finishing com 


compounds aid penetration 


RNE 


2) COMPANY, INC. 





EVERYTHING TO FINISH 


LEATHER 


— and oe — the —s — 
HEEL AND EDGE INKS AND STAINS - SPRAY REPAIRER - LAST SLIP 
SOLE SPRAY IN ANY COLOR ~- LASTERS DELIGHT - SPRAY COATS 
ANTIQUE FINISH BRUSH STAINS - HEEL SLIP - BASE COATS 


K.J. ee & — 


195 Canal Street, Malden, Massachusetts 
PLANTS 
xico City, Mexic o, Italy Montre eal, Canada - Malden, Ma: 
SALES OFFICES. In all principal shoe cente 





LEATHER 
TANNED 
WITH 


BRAND 
WATTLE 
EXTRACT 
IS ALWAYS 
IN GOOD TASTE = Produced from high grade bark; pure, 


untreated, unadulterated, it is second to none. 


Uniform Quality 


Light in Color we 2 
Good Leather Yield PRODUCED 


IN THE 


UNION of SOUTH AFRICA 
MORE THAN 40 YEARS OF EXPERIENCE ana KNOW-HOW 


Use more WATTLE EXTRACT in your blend. J 


Specify NCS brand for superlative quality. 


—_— 


THE NATAL CHEMICAL SYNDICATE, LTD. 


Maydon Wharf, Durban, Natal, South Africa 


Distributors in United States and Canada 


ELKAN-RIVER PLATE CORPORATION INTERNATIONAL PRODUCTS CORP. 


27 Williem St., New York 5, N. Y. 625 Madison Ave., New York 22, N. Y. 
Telephone WHitehal!l 3-6300 Telephone PLaze |-4770 
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dyes... favorite building blocks of the leather color spec- 
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intimate service, expert on-the-spot technical assist- 


of Cyanamid quality leather dyes. 
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ance, whenever and wherever asked. This combination a a a 
of fine product and fine service has been a tradition ERTL TL Bt 2 
in Cyanamid leather customer relationships for years. CALCOFAST* OLIVE BROWN G 





American ONT) Co., Dyes Dept., Bound Brook, N.J. 
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New . . « for laboratories of Chemistry and Biology 
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ANNIVERSARY EDITION 
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Encyclopedic, factual, convenient 
More comprehensive than former editions, with 
changes in format which have resulted in a lighter 
weight volume, more convenient to handle. 

More than 20,000 items 
New edition lists more than 20,000 items of Ap- 
paratus and Reagents, adequate stocks of which 
are regularly carried in our stock for immediate 
shipment. The Index is replete with cross references. 

Selection of Apparatus 
Selection is based on careful review and evaluation 
by our Technological staff. We therefore accept 
full responsibility for the satisfactory performance 
of every item listed. 

Distribution of the Catalog 
Copies will be sent to laboratory and purchasing 
personnel. Suggestions as to the catalog require- 
ments of your laboratory or department will aid 
us in making adequate distribution. 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on —! Laboratory Apparatus and Reagents 


VINE ST. AT 32RD ¢ PHILADELPHIA 5S, PA. 
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CLOSTRIDIUM 


A STUDY OF A CLOSTRIDIUM BACTERIUM THAT 
CAUSES SEVERE HIDE DAMAGE* 


Jean J. TANcous 


Department of Bas 1 Si lence in Tanni ng R. searcn 
Tanners’ Council Research Laboratory 
University of Cincinnati 


Cincinnati 21, Ohio 


ABSTRACT 


A bacterium taken from salt-cured hide samples having severe 
grain damage has been isolated and identified as a probable strain 
of Clostridium capitovale. This bacterium is able to tolerate up to 8‘ 


salt, and its resistant spore is able to lie dormant in dirty salt and in 


hide even after liming. It causes severe damage to hides in a pack 


and can completely digest corium collagen samples in test tube 
trials. The enzyme that this bacterium produces has been isolated, 
and its pH and temperature requirements for digesting native colla- 
gen are comparable to those of the collagenase of Clostridium his- 
tolyticum. The biochemical and morphological characteristics in- 


; 


dicate that this bacterium is not Cl. Aistolyticum. 


sree, SRE rsa: SARE 0 re 


INTRODUCTION 


The fact that some bacteria attack hides and skins and cause a considerable 
amount of leather devaluation is well known in the tanning industry. Often 
samples of hides and skins which show bacterial damage have been submitted 
to the Tanners’ Council Research Laboratory for examination. Of the many 
organisms seen in damaged hide samples, both salt-cured and limed, one 
bacillus more than any other organism has occurred frequently. Because of its 
frequent occurrence and the severity of the damage, this organism was_1so- 
lated, identihed, and studied. 


ISOLATION AND IDENTIFICATION 


The isolation of this organism was conducted with the aid of Dr. John Wood, 
formerly associated with the Bacteriology Department at the University of 


Cincinnati. The offending organism was obtained only after many trial iso- 


Placid ( I 
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lations and reinoculations of hide 
samples. [Then single colony isolations LIFE LINE 


were made three times to be reason- 
Mrs Ie ill lacobs lancous holds 


ably sure that the cultures were not both B.S. and M.S. degrees from the 


contaminated. University of Cincinnati Since 1949 


It has been dithcult to determine the she has been a Research Associate in 


nners’ ( j fese. ) 
identity of the organism. Many tests the Tanner ouncil Research Lat 
{ it the University, working 

conducted to study its biochemical 
the microscopy ind micro 


and morphological characteristics were 


of skin and_ hide She 


made independently by the Tanners’ ontributed frequently to this 


nas 


Council Research Laboratory; by Miss 
Ruth Holtz and Mr. Edward Hill, who 
are associated with the Cincinnati General Hospital Surgical Bacteriology 
Laboratory; and by Dr. L. S. McClung, who is associated with the De- 


partment of Bacteriology, Indiana University The combined results are 


as tollows 


Vorph ] haracter 
Gram positive bacillus, 3.5 to 7 microns in length 
Motile 
Spore forme 


lhe oval spores swell the vegetative rod and are subterminal to terminal 


Lantnal siuemoniuiea 

Anaerobic, no growth on aerobic slant 

Cellulose reaction—negative 

Milk—-slowly coagulated (about 1 month 

Gelatin—liquihes in less than 48 hr 

Nitrates to nitrites negative 

Indole negative 

Skatol negative 

Egg albumen and meat not darkened 

| ittle, if any, H » formed in any reaction tested 

Nonhemolytic 

| yy albume n not dige sted 

Growth on egg volk agar— irregular, slightly roughened, dry, colorless 
with no precipitate or sheen obvious 

Sugars fermented—-dextrose, galactose, and fructose 

Sugars not fermented— lactose, xylose, sucrose, inulin, arabinose, man- 
nitol, maltose, salicin, mannose, trehalose, rhamnose, cellobiose, gly- 


ce rol, and starch 


Nonpathogenic— intraperitoneal inoculation of mice with heart infusion 
culture supernatant 
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The bacillus automatically falls in the Clostridium group since it will not 
grow on an aerobic slant. Thus the characteristics of this organism were com- 
pared with those of the Clostridia listed in Bergey's Manual of Determinat 
Sacteriology (1). The identity of this organism does not seem to fit, 1n all re- 
spects, the identity of any Clostridium listed. The organism seems related to 
Clostridium captivale, and thus it has been decided that it should be listed 


tentatively as a strain of this species. 


HIDE DAMAGE STUDIES 


The damage this bacillus causes to hides and skins in storage is of concern 
to the tanning industry; therefore the ability it has to attack hides as they 
occur in a pack was investigated. Its level of salt tolerance was checked by 
the following method: Hide samples were brined in a 10-to-1 float ratio of 4, 
6, 8, 10, 12, and 14°], salt solutions. An excess of brine was used so that the 
water of the hide could come. to equilibrium with the brine without causing 
more than a small dilution of the concentration of salt in the brine. After 
the hide samples were treated for 48 hr., they were drained and cut in two. The 
divided samples were inoculated on the flesh side and placed flesh to flesh in 
a petri dish. A control containing no added salt was also tested. After the 
seven samples, in individual petri dishes, were held at room temperature fort 
one week, they were examined microscopically (2) for bacterial growth. It 
was found that the organism could not grow in hide samples that were treated 
with brines containing 8; NaCl or more. Samples that were treated with 
brines containing 6! ( salt or less were attacked by the bacillus. 

Che degree to which the bacteria could digest the hide was then checked 
Samples were brined at the 4°; and 6°; salt levels as previously described, a 
variation in the procedure be ing that the one specimen was cut into approx- 
imately l-gram pieces before it was placed flesh to flesh with the inoculated 
bottom hide sample which was left uncut. The samples in their separate petri 
dishes were stored in plastic bags to prevent moisture loss. Two pieces were 
taken from each dish after 3, 7, 10, and 14 days and after 714 weeks. One was 
analy zed for the amount of hide substance digested, and the other was checked 


microscopically for bacterial growth. Microscopic examinations were used 


to observe the bacteria involved in the digestion, because the hide samples 


could not be autoclaved. The bacteria in question were apparent in large 
numbers throughout the cross sections of both the test samples. 

The samples taken for digested protein were enclosed in small bottle Ss with 
10 ml. of distilled water. The bottles were shaken vigorously in a machine for 
one half hour. The water-soluble protein was then separated from the in- 
soluble protein by filtering the sample through glass wool. The filtrate and the 
residue were each analyzed for nitrogen by the Kjeldahl method. The two 
nitrogen fractions were added together; the filtrate nitrogen was divided by 
the total nitrogen for calculating the digested protein nitrogen. 
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The graph showing the percentage of hide substance digested by the bac- 
teria plotted against time is given in Fig. 1. It can be noted that in a 3-day 
period there was a considerable amount of damage, particularly at the 4°; 
level of salt, where 26°; of the hide substance was digested. At the 6%% level, 
18°; of the hide substance was digested in the 3 days. The curves in both 
cases leveled off, and by the end of 10 days the bacteria had digested almost 
a third of the hide substance. No more digestion occurred after this point 
even after 7!4 weeks, presumably because the by-products of its growth 
caused the organism to sporulate. 


HIDE SAMPLI 


dI 


( 


A. 
f 


j 5 6 ] 8 9 1. Ti ig is 
rIME PERIOD (IN DAYS 


ted with ¢ ridium capito 


howing the digestion of hide samples treated with 4°) and 6‘ 


\ study was then made to determine whether this organism could com- 
pletely digest corium hide collagen when the by-products of its growth were 
removed. The corium hide collagen was prepared as follows: A 75-lb. heifer 
hide was taken immediately to the laboratory from the slaughterhouse, cut 
into 1-ft.-square pieces, and stored in sealed plastic bags in a deep-freeze unit 
until it was needed. For testing, a thick bend portion of the hide was taken, 
partially thawed, and split horizontally into 3 areas, namely the epidermal, 
corium, and flesh areas. Only corium collagen was saved, and it was con- 


sidered to be as native as feasibly possible. 


Phe digestion study was conducted as follows: Approximately 2-g. samples 


of native corium collagen and 20 ml. of 4°; sodium chloride solution were put 
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into test tubes which were made anaerobic by treating the cotton plugs with 
pyrogallol and Na,CO, and sealing the tubes with rubber stoppers. Four 
samples were used as controls; four were inoculated. The liquid was removed 
every 2 or 3 days and was analyzed for nitrogen colorimetrically with Ness- 
ler’s reagent (3). A fresh 4°% solution of sodium chloride was replaced in the 
test tubes which were again made anaerobic. After the inoculated collagen 
was completely digested, the individual fractions of nitrogen were added 
together, and each fraction was divided by the total nitrogen to get per- 
centage digestion. 

The graph showing the percentage of hide substance digested by the bac- 
teria plotted against time is given in Fig. 2. The graph shows that when 


‘. 
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Z. 
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-Graph showing the digestion of native corium collagen inoculated 
Clostridium capitovale. Conditions: 4°; NaCl solution; roor 
anaerobic tubes. 


n temperature 
the digested protein is removed and new saline is replaced, the digestion is a 
straight line function of the time and is complete after 23 days. As can be 
seen by the bottom plot on the graph, the uninoculated controls showed less 
than 5 per cent digestion in the same time period. Although not shown on 
the graph, it was decided that the control tubes should be inoculated after 
the many changes of saline. When this was done, there was no digestion of 
the collagen. Since the organism needs the nutrients that were extracted 
to get a start, a few drops of the white and yolk of a chicken egg were added 
to each tube. After these were added and the tubes were reinoculated, the 
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collagen was digested in 2!5 weeks. The fact that these materials initiated 
the reaction indicates that certain nutrients are essential for the growth of 
bacteria in hides and skins. 

In the testing of the native corium collagen, as in the testing of hide sam- 
ples, autoclaving could not be used. A periodic check with a microscopic 
examination was the means used for knowing whether or not the controls 
and digestions were contaminated. Except for a small amount of hide sur- 
face contamination that occurred at the time of preparation, the samples 
were free of unwanted organisms. The 47 salt and the anaerobic conditions 
aided in preventing contamination. 

\ highly magnihed collagen fiber bundle as it appears when being attacked 
by the bacillus is shown in the photomicrograph in Fig. 3. It is interesting 


vr —— 4 =e le 


bee 


— 


oll ive! fiber bundle in a cross sec tion of stec rhick 
dtum capt Le x 970 


that the organism grows along the inside of the collagen hber bundles and not 
across the fibers. Some long vegetative rods can be seen just below the center 


of the illustration; however, most of the organisms are present as spores. 


ENZYME STUDIES 


\n organism that can attack native collagen as rapidly as this one must 
certainly produce a collage nase \ccording to Bovd, Logan, and Tytell 
and Mandl, MacLennan, and Howes (5) the enzyme of Clostridium his- 
tolyticum can be salted from the growth medium with ammonium sulfate. A 


modified method was used for preparing the C/. capitovale enzyme. 
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The bacteria were grown anaerobically in 10-ml. to 15-ml. portions of thio- 
glycollate gelatin which was made with 4 g. NaCl, 7.6 g. BBL Thiogel Med- 
ium, and 100 ml. water. The bacteria were allowed to grow for one week at 
room temperature. They were filtered from the medium by means of a 
Berkefeld filter. The filtrate was saturated with ammonium sulfate using 
approximately 60 g. (NH,).SO, per 100 ml. filtrate and was placed in a 
refrigerator for 3 to 7 days to allow the enzyme to precipitate. The enzyme 
precipitated well without any interference. A Buchner funnel, with No. 42 
Whatman filter paper, was used to collect the enzyme which was then re- 
dissolved in water, dialyzed, and dried in petri dishes over CaCl, in desicca- 


tors. The dialyzing and drying procedures were done in a refrigerator so 


that the enzyme would not be unnecessarily inactivated by warm tempera- 


tures. The dry enzyme was scraped from the dishes and stored in a refrigera- 
tor until it could be tested. The yield of enzyme thus prepared was slightly 
over a tenth of a gram per liter of medium. 

The Cl. capitovale enzyme was tested for its optimum substrate-to-enzym¢ 
ratio, its optimum pH, and its optimum temperature. A commercial prepar- 
ation of the Cl. histolyticum enzyme was obtainable from Agricultural Bio- 
logicals Corporation, thus in all tests the C/. histolyticum enzyme was also 
used so comparisons between the two enzymes could be made. The method 


of testing the enzyme activity was essentially that used by Springell (6). 


OPTIMUM SUBSTRATE-TO-ENZYME RATIO 


Portions, 2, 4, 8, 12, and 16 mg., of the Cl. histolyticum and Cl. capit 
enzymes were checked for their digestive ability. Samples of native corium 
collagen approximately 50 mg. in weight were sliced on a freezing microtome 
set at 50 microns. The collagen was placed in small centrifuge tubes with the 
enzyme and with 3 ml. of pH 7.6 buffer which was made by mixing M 5 
boric acid and M/20 borax. A control sample which contained no enzyme 
was also checked for digestion. After a 24-hr. digestion period at a tempera- 
ture of 37° C. the tubes were cooled in ice water and 1!6 ml. of cold 15°, 
trichloroacetic acid was added to stop the action of the enzyme and to pre- 
cipitate undigested protein. The tubes were centrifuged, the supernatant was 
decanted into a Kjeldahl flask, and the residue was washed with about 5 
ml. of cold 5° trichloroacetic acid. The tubes were again centrifuged, and 
the wash supernatant was added to the first supernatant. The residue was 
transferred to another Kjeldahl flask. The two fractions were digested for 
2 hours with 5 ml. concentrated H.SO, containing 1°, selenium dioxide 
Nitrogen was determined colorimetrically with Nessler’s reagent. Percent 
digested protein nitrogen was calculated: the supernatant nitrogen minus 
the enzyme nitrogen, multiplied by 100, was divided by the supernatant 
nitrogen plus the residue nitrogen minus the enzyme nitrogen. 
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Che digestion curves of native corium collagen brought about by various 


amounts of the Cl. capitovale enzyme and the Cl. hAistolyticum enzyme are 


SAMPLES 
AGEN 


MG 


APPROX. 50 
MECOL!I 


CORI 


(>I 


NATIVE 


DIGESTION 
(>| 


} 12 16 


AMOUNT OF COLLAGENASE TESTED (IN) MILLIGRAMS 


plotted in Fig. 4 lhe graph shows that in the 24-hour digestion period the 


curves for the two enzymes are very nearly comparable, both curves having 


their optimum digestion around 8 mg. per 50 mg. of collagen. It would appear 


from the graph that both enzymes digest approximately 90°, of the collagen 
at the optimum range, but the graph should not be used for comparing the 
two enzymes as to the ir activities From studying the graph it was decided 
that the 10 mg. of enzyme recommended by Springell could be used as a satis- 
factory amount for testing 50 mg. collagen. The use of the borate buffer and 
cold trichloroaceti acid was also satisfactory, as there was only 3.59 di- 
gestion in the control, indicating that these reagents were not causing un- 


wanted digestion of the collagen 


OPTIMUM pit 


fo check the optimum pH, the samples of native corium collagen were 
prepared as described above and placed in the centrifuge tubes with 10-mg. 
portions of enzyme and 3 ml. of borate buffer. Buffers were prepared from 


M 5 boric acid and M 20 borax with pH values ranging from 5.6 to 7.8. 
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Control samples which contained no enzyme were also checked. After a 
614-hour digestion period at a temperature of 37°C. the reactions were 
stopped, and the amount of digestion was determined as mentioned above. 
The results of this test indicated that the C/. capitovale enzyme was consider- 
ably more active than the commercially prepared C/. histolyticum enzyme. 
Since the method of preparing the C/. capitovale enzyme consisted of drying 
the material over CaCl., and since it was known from previous analyses that 
2 to 6 mg. of calcium sulfate (0.6 to 1.8 mg. calcium) accelerates the reaction, 
the determinations were repeated with 6 mg. of CaSO, being added to each 
tube. A 4-hour digestion time was used. The results of this test indicated 
that the C/. capitovale enzyme was, as before, more active than the com- 
mercial enzyme but, as anticipated, the difference was not as great. These 
tests, conducted at the various pH values, indicated that the two enzymes 


had similar pH curves and had increasing digestions with increasing acidity 


as shown in Fig. 5. The controls showed less than 5°; digestion at all pH 


lostridium papitovale 
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lo determine the optimum pH value it was decided that the enzymes should 
be pretreated with activator at the various pH levels for a 2-hour period 


prior to the addition of the collagen. his pretreatment affected the activities 
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of the enzymes considerably in the pH levels below 6.6 but did not seem to 
affect them between the values of pH 6.7 and 7.8. The results, plotted in 
Fig. 5, indicate that the optimum range for both enzymes lies between pH 
6.7 and 7.4. Below 6.7, and particularly at pH 6.4, the enzymes are rapidly 
inactivated by acidity. From the data a pH of 7.1 is considered to be the 
optimum pH for the Cl. capitovale enzyme activity. 


OPTIMUM TEMPERATURE 


[he optimum temperature for digestion was then checked. The collagen 
was prepared and placed in centrifuge tubes with 10-mg. portions of enzyme, 
6 mg. of CaSO, and 3 ml. of pH 7.1 borate buffer. Six temperatures ranging 
between 30° and 47°C. were used, and it was found that in a 1!5-hour diges- 
tion period there was an increase in activity with increase in temperature. 
Ac 30°, 34°, 37°, 40°, 44°, and 47°C. the digestion was 5.3, 24.5, 47.4, 53.7, 


( 


respectively for the ( ipitovale enzyme and 3.5, 6.4, 4.2 


f S, and 93.8 
13.1, 15.5, and 42.7°7 for the Cl. histolyticum enzyme. 

\ second test was then made using a !5-hour digestion period and tem- 
peratures between 37° and 55°C. The results are plotted in Fig. 6, and again 


there is an increase in activity with increase in temperature for both enzymes, 
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as shown by plots \ and B. Control digestions were also checked, and exce pt 
at 55°C. there was less than 5‘, digestion. 

lo determine the optimum temperature it was decided that the enzymes 
should be treated at the various temperatures for a two-hour period prior to 
the addition of the collagen. When the enzymes were pretreated, there was 
a marked decrease in the activities of both enzymes at temperatures of 50°C. 
and above. At 44°C. there was no difference as shown by plots A’ and B’, 
which were designated by broken lines, since the data are not sufficient for 
showing the exact curves. From plots 4’ and B’ it can be seen that for long 
digestion periods a temperature of 37°C. can be considered as an optimum 
temperature, whereas temperatures somewhat higher could be safely used 
when short digestion periods are used. ‘[hese data are in agreement with the 
known effect of temperature on many enzymes 


HIDE DAMAGE AND ITS PREVENTION 


It has been shown that the C/. cap ile strain is a collagenase producer and 


is therefore capable of destroying hide substance. Figure 7 shows a piece of 


Salt-cured hide with sever rain da re from which the ¢ 


€ ore Ishi Was Ist 


salt-cured hide from which the organism Was isolated. The sample shows 
hair slip and grain damage that involves the epidermal area so severely that 
the underlying corium is exposed. Areas such as these contain the bacteria 


in great quantities throughout the entire thickness of the stock. Figure 8 
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The grain of sole leather showing that the bacterial da 
ind that th 


e underlying corium fibers are exposed 

shows the grain of sole leather that was made from stock that was also dam- 
aged. Although the pressure of rolling the leather seems to have reduced the 
effect, the damage is quite deep and the underlying corium is exposed 

From our work with the Cl. capitovale organism important information has 
been collected. This organism can, and does very seriously, damage hides 
in cure and in storage, and the hide devaluation is certainly undesirable. When 
this organism grows 1n hides, it 1S € vident that the salt level must have been 
below 8°,, which is much below a good cure level and indicates a poor appli- 
cation of salt, washing out of the salt, or inhibition of the salt penetration 
because the flesh had not been removed. Finding the organism in salt-cured 
hide means that the areas were definitely undercured. Finding the organism 
in limed hide—-which has actually been observed—-means there has been un- 
dercure or improper soaking of contaminated hides in the tannery. 

lhis organism is able to le dormant in dirty salt and in limed hides be- 
cause the spore form is resistant to salt, lime, and low moisture levels. It 
can then easily contaminate and bring about damage to hides and skins when 
dirty salt is used repeatedly and when contaminated hides remain too long 
in the soak water. 

Although this organism appears frequently, there is no doubt that its con- 
trol is not difficult. When hides and skins are properly cured with sufficient 
salt, the organism 1s inhibited. This bacillus can be kept in check, too, when 
hides are properly handled so the salt is not washed out during cure and 
storage, and when soak waters are kept cool, short, and disinfected. If a 
hide or skin is damaged by the bacillus, it is a defnite sign that the salt has 


dropped below 8°; and that the lag period of 24 hours has been surpassed. 
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SUMMARY 


1. A bacillus that causes severe hide damage has been isolated and has 
been identihed tentatively as a strain of Clostridium capitovale. 

2. The Clostridium capitovale organism will tolerate up to 8°) sodium chlor- 
ide and is resistant in spore form. 

3. This bacillus produces a collagenase which has an optimum pH of 7. 
and an optimum temperature of 37°C. 

t. Damage by this organism can be prevented by proper curing and propet 


handling of hides and skins. 
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DISCUSSION 


Dr. T. C. Corpon: The matter of damage to hides at the time of curing 


has occupied people in the industry ever since there was such an industry. 


Just what causes this damage is something else again. We know there are 
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bacteria and other microorganisms which attack collagen; otherwise the 
collagen would accumulate. But as Mrs. Tancous pointed out, there are only 
a very few bacteria which have been shown to produce a true collagenase. 
She mentioned two of them and has now found another one. 

Many people have worked on this problem. In our laboratory a few years 
ago we attacked this problem from a little different standpoint. We looked 
for bacteria which produced enzymes that attacked collagen, but we looked 


only in places where the salt content was high. ‘| he halophilic bacteria we 


isolated were not able to produce a strong collage nase. We felt there was 
a synergistic effect that two or three organisms, OI! perhaps three or four, 
might be able to decompose collagen, whereas single pure cultures could not. 

I think we owe Mrs. Tancous a vote of gratitude for pointing out again 
something we all should know, that it is the improperly cured hide that spoils. 
Chis is a perpetual problem that is always with us. It has been very much 
in the forefront in recent years because of the large number of hides which 
we ship to foreign lands The V are often subjected to mgorous conditions 
during shipment. 

From what | have read, they sometimes get into foreign countries in very 
bad condition. Here is an indication that when damage occurs it is because 
the hides were not treated properly. If they are cured properly, this or- 
ganism certainly will not attack them. 

Now as to specific questions on this paper, | would like to ask Mrs. Tancous 
about the occurrence of the organism. How often have you found this or- 
ganism? Is it really widespread? Does it occur in brine-cured stock? Does 
it occur in other places in hide processing? Has it caused damage in places 


other than in the cure? 


Mrs. Tancous: I believe that any hide that contains less than 8; salt 
can develop this organism. This can easily happen in the hide cellars or 
even in the cure or in the soak--any place before the liming operation. It 
can occur if the organism is there, and if the level of salt drops below 8‘ 
\fter liming, the organism goes into spore form and probably will not cause 
trouble after that stage. But before liming and in any condition where there 
is less than 8, salt and where there is a time period of two or three days, this 


organism, if it is present, can certainly cause damage. 


Dr. Corpon: A question now about the production of the enzymes. You 
did not state the nature of the medium on which vou grow this bacteria for 


producing the enzyme. Could you clarify that for us? 


Mrs. Pancous: It is a thioglycollate gelatin medium, and we have learned 
since we have done this work that other collagenase-producing organisms 


are grown on proteins that are simpler than gelatin. We are quite amazed 
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that ours is that much different and that it can use gelatin to give a col- 


lagenase; and apparently it is an active collagenase. 


Dr. Corpon: There are a great many bacteria that can attack gelatin. 
But | was wondering, as a matter of academic interest, whether something in 
the nature of collagen or gelatin is necessary in the medium for the organism 
to produce the enzyme. In other words, whether it is constitutive or whether 


it is adaptive and is produced only in the presence of specihc substrate. 


Mrs. Tancous: We have not tested it on the other media that other 
investigators have used, but we do know that it does not grow on milk and 
does not grow on cellulose. There are many media that give negative results 
with this organism. It prefers gelatin and it prefers collagen to many, many 
other substrates. We have not tried it on blood, albumens, or globulins, 
or that type of media. 


C. ALLAN Lauper (Beardmore & Co. Ltd. You mentioned 8°), salt as 
the minimum cure. Is that 8°) on the dry weight or on the “as received” 


weight? 


Mrs. Tancous: On the moisture of the hide weight—-but on a dry weight 


it would also be around 8°}. 


Dr. H. G. Turtey (Rohm & Haas Co.): I don’t know whether you men- 


tioned whether this organism is pathogenic or not. , 


Mrs. Tancous: It is not pathogenic. We have had the toxicity tested 
at the University of Indiana. 


Dr. TurLtey: Some organisms of that type are. 


Mrs. Tancous: Many of the Clostridia are gas gangrene producers. 


Dr. Turtey: There are a lot of interesting factors about this organism. 
lo what extent has it been found in skins and hides? Do you think it could 


do a lot of damage in soaking, for example? The fact that it spores might 


mean that it would survive the lime treatment and probably does, and | 
am wondering if it is the kind of organism that has given in the past a lot of 
trouble with puering, where skins had water pricks. In the puering of goat- 
skins it used to be that certain organisms were susceptible to sulfide. If this 
organism grows well in the SH compound, then that kind of organism would 
grow with amazing speed if it started working on the grain. In a few hours 
there would be extensive damage, and it might create a lot of other diffi- 
culties beyond the puer. 
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Proressork Roppy: The point which you brought up a few moments 
ago, which Mrs. Tancous did not answer, was to what extent this organism 
has been found in skins and hides; and | would hke to emphasize that we 
have run across this organism through a period of years at the University of 
Cincinnati. It has always been outstanding in that it is a very large type of 
bacillus. It has never been classihed before because in the early work which 
was performed at the University of Cincinnati the primary interest was to 
eliminate such organisms. So there has been no attempt to specihcally classify 
them until recently when this organism came to the fore and indicated it 


might cause amazing activity 


Now as to the point Dr. Turley mentioned with regard to the effect on 
goatskins and water-prick damage in the case of water-prick damage on 
the skins and hides that we have examined, we usually do not run across this 
particular bacillus If | remember correctly and Mrs lancous will correct 


me if | am wrong), they are usually of the coccus variety 
Nii . \ US Lhe have cn smaller baecdh, Too 


Dr. Junius PrFANNMULLER (Wallerstein Company In the former process 
of puering goatskins with dog manure infusion the proteolytic action on the 


skins Was obtained by hacte ria ce veloped undet anat rob conditions Phe 


skins during puering were resting submerged on the bottom of the paddle, 


with air excluded, and after a certain time, perhaps t to 8 hours, a heavy 
fermentation occurred, caused by anaerobic bacteria, which generated pro- 


teolytic enzymes attac king and dissolving collage n. 


| have obse rved cases whe re all the skins were dissolved if the fermentation 
was too strong and too long | think this was due to the action of a very 


strong collagenase produced hy these anaerobes 


\ccording to my observations, one may obtain these anaerobic bacteria 
easily Before neutralizing, simply let the skins which were subjected to a 
normal liming process stand for a few days submerged under water at about 
37°C In a few days one can obtain a culture ot these ana robes In about 


t to 6 davs the skins are entirely dissolved 


Further details about these anaerobic bacilli and their enzymes are des- 


eribed in U.S. Patent No. 2,373,410, dated April 10, 1945 


Mrs. Tancot When | said the bacillus would not attack after the 
liming process, | was assuming that the bate and the other processes would 
he shorter than fo a If vou do have long periods of time, | am sure 
that the organism an g \ agamn Because it 18 a spore former, it could 


hecome vegetative cur days’ time it could do much damage 
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Davip BaLrour (Hamblet & Hayes Co. 


Considering that this is a spore- 
forming bacteria and very resistant, have you done work in the laboratory 


in Cincinnati parallel to work on anthrax control, for instance, to destroy 
the spore? 


Mrs. TANCOL By No, we have not done that. 


Mr. Batrour: One other thing: | hope that modesty will not prevent 


you from giving it a name and calling it ( i? 


it ) or some- 
ae 
thing of the sort. 


Vrs. TANCOI S: We have to use a 


Latin name, and we are thinking of 
calling it Clostridium integumentur 


n which is the Latin name for skin and hide. 


34.000 


t 
ph 
+000 
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GELATIN DEGRADATION BY MICROBIAL AND 
OTHER ENZYMES AS RELATED TO THEIR 
UNHAIRING ACTIVITY* 


W. Jones, T. C. Corpon, J. NAGHsk1, AnD W. Winpust 


ABSTRACT 


\ study of the enzymatic de pilation of cattlehide would be aided 
materially if an assay method could be found which correlated with 
hair-loosening action. Enzymes from bacteria, fungi, plants, and 
animals were evaluated according to their action on gelatin as meas- 
ured by formol titration, decreas« in viscosity, and liquefaction. 
Although the correlation between these assay methods and the de- 


gree of hair loosening was statistically significant, the magnitude 


ot the re lationship was not great ¢ nough to permit de pe ndable pre dic- 


tions 


INTRODUCTION 


In a study of the enzymatic depilation of hides and skins attempts have 
been made to Tt nd an assay proce dure which would Corre late with the de pila 
tory action oft the enzymes Such an assay would greatly facilitate the work 


on unhairing an 1 


wuld lead to a better understanding of the mechanism of 
the depilatory action \ttempts to correlate hair-loosening activity of 
enzymes with action on casein and starch l and elastin 2 have been re- 
ported previously \lthough neither gelatin nor its precursor, collagen, has 
heen implicated in the ce pilatory action of enzymes, some workers believe 
that there may be a correlation between the ability of some enzymes to attack 
gelatin and their ability to cause the loosening of hair on animal hides. In 
order to check this we have assayed enzymes of plant, animal, and microbial 
origin by three different procedures using gelatin as the substrate. The 


re sults are re ported here. 
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MATERIALS 


Enzymes. The enzymes studied were supplied by the firms listed in 
Table | The abbreviations given there are also used in the tables that 


follow. These enzymes were used as received without further puriheation 


PABLI 


OF THE SUPPLIERS OF THE ENZYMES USED 


Gelatin. In ordet to obtain reproducible results it Was necessary to use 
gelatin from one source. Even different lots from the same manufacture 
had to be carefully checked. Gelatin supplied by the Amend Drug and 


Chemical Company* was used in all three assays 


Buffers.— The following buffers were used for maintaining the pH at 
the desired values: 

pH 5.0  Mellvaine’s citric acid—phosphate 

pH 7.0 Mixture of NasH PO, and NaH.PO, 

pH 8.5 Tris (hydroxymethyl) amino methane 


Che pH was held within about 0.1 unit throughout the reactions 


Formol titration.— In the formol titration assay 0.5-g. portions of gela 
tin were weighed into 50-ml. Erlenmever flasks, and 8 ml. of water and 2 ml 


of buffer were added. The flasks were held in a water bath at 40°C. until 


the gelatin dissolved. Five ml. of enzyme solution was then added, and 


74 


incubation was continued at 40°C. for one hour. Ten ml. of 37°; neutralized 


formaldehyde was then added. In the case of the blanks the formaldehyde 


was added before the enzyme. The solutions were titrated to a faint pink 


color, using 0.1N NaOH and phenolphthalein as the indicator. Results are 
reported as milliequivalents of nitrogen per g. of enzyme. At pH values othet 
than 7.0 the procedure was modihed to the extent that gelatin solutions were 
adjusted to the desired pH with the buffer and aliquots pipetted into the 
flasks. 
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Liquefaction. In this procedure gelatin solutions were made in the 
buffer solutions so that the concentration in the reaction mixture (33 mg ml 
was the same as that used in the formol titration assay. Enzyme solutions 
were diluted in 0.1¢, intervals, and one ml. from each dilution was placed in 
each of two test tube S Four ml oft ge latin solution was added to each tube, 
and the tubes were held in a water bath at 40°C. for one hour. They were 
then placed in ice water, and after about !» hour the concentration of enzyme 
in the last tube remaining liquid was recorded. in order to facilitate com- 
parison with the other assay results the reciprocal of this concentration in 
micrograms per liter was recorded in the tables 

Viscometric assay... A 4°, gelatin solution was made up in water satur- 
ated with toluens len ml. of this was placed in a stoppered flask in a 40 
0.5°C. water bath, and 4 ml. of buffer was added. When the solution reached 
$0°C., one ml. of enzyme was added, and the time was noted len ml. of 


this mixture Was immediately pipetted into the wide arm of an Ostwald- 


Fenske-Cannon type viscosimeter, and measurements were begun = after 


) 


Z » TO 3 minutes of dige stion time Four SUCCESSIVE de terminations ot efflux 
time were made in not more than a total of 15 minutes from the moment 
that the enzvme solution was idded Blanks were runin th Same Wa\ except 
that water was added inst¢ ad oft the enzyme Phe re sults were plotted, and 
relative fluidity values were obtained from the curve at 5- and 10-minute 
digestion times (Fr, and Fr,, respectively lhe units of activity were ob- 


tained by using the formula 


Fy Fy 


where mg. enzyme contained in 1 ml. enzyme solution as added to the 
gelatin solution This procedure IS ¢ mpirical, and all variables must he care- 
fully controlled. 


RESULTS 


In order to simplify the inte rpretation of the data the ratios of the values 
tor the three assays as well as the actual values obtained are given 1n lables 
Il, I1l, IV, and V. If each procedure measured the same activity of the 
enzymes, the ratios of the values obtained by the different assays should be 
constant. Conversely, divergence from constant values would indicate that 
the procedures were measuring difke rent activities of the enzymes. Phe di- 
vision oft the enzymes into bac te rial, fungal, and plant and animal groups was 


done merely to simplify presentation 


lable Il shows the data obtained with five of the bacterial enzyme prepar- 


ations. In considering the marked differences in the activities, it should be 
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PABLE Il 


COMPARISON OF THE ACTION OF SOME BACTERIAL 
ENZYMES ON GELATIN AT pH 7.0 


borne in mind that these relative activities are dependent upon the degree 
of purification of the enzyme preparation, and this varied with the intended 
end use for a particular product. Examination of the columns giving ratios 
of the assay values shows marked differences between the products. The 
values for the ratio of viscosity to formol titration vary as much as 4.5 times, 
and those for viscosity to liquefaction vary over 20 times. The ratios of for- 
mol titration to liquefaction are much more consistent. The greatest dif- 


ference is 1.4 times between Protease 15 Concentrate and L-56-D. 


rABLE III 


COMPARISON OF THE ACTION OF BACTERIAL ENZYMES FROM 
SAME SOURCE (CODE MC) ON GELATIN AT pli 7.0 


HT Proteolytic, 202 

HT Concentrate “P” 

HT Concentrate, 4903 

HT Proteolvtic, 1 

HT Proteolytic, 210 

HT Proteolytic, 207 90 0 


Table III gives the data obtained with six bacterial enzyme preparations 


all from the same organism but not necessarily produced under the same cul- 


tural conditions. As a group these preparations are much more potent than 
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those listed in the previous table \ccording to the assay in Northrup Units 


supple d by the manufacturer the first two preparations listed are about double 
the strength of the other four, about 930 to about 420 NU g. respectively. 
None otf our aSSayvs agrees very well with these values. The ratios of the 
values obtained by our assays are in fair agreement with those for the other 
bacterial enzymes, but even here there are over twofold differences. 

Data for the new fungal enzymes tested are given in Table IV. Keratinase 
which is produced by Streptor fradiae is included for convenience. Con- 


siderable activity 1s shown by these preparations, but they are not as potent 


PABLE I\ 


COMPARISON OF THE ACTION OF SOME FUNGAI 
ENZYMES ON GELATIN AT pH 


as several of the bacte rial enzymes he ratios oft the Various activities are 


fairly consistent, but some differences are apparent. [he optimum pH for the 
keratolytic activity of Keratinase is 8.5 to 9.0, 


and it is also more active on 


gelatin at pH 8.5 than 7.0 « xcept when me asured by the liquefaction tech- 


nique 


Table V gives the data obtained using enzymes of plant and animal origin. 


Brome lin has comparative ly high activity, but papain Is quite weak. 


Spe cial 
Diastase 


160 is a mixture of plant and ammal enzymes, mostly amylolytic, 


and has only weak action on gelatin. Crystalline trypsin digests gelatin more 


actively than any of the other enzyme preparations tested. However, the 


increase of activity over the noncrystalline pancreatic preparations varied 


markedly depending upon the assay method. Again there was much dis- 


crepancy between the ratios of the values for the three assays. It is well 


known that the optimum pH for the action of pancreatic enzymes is above 
8.0. Therefore, in addition to those reported in this Table, assays were run 
on the three tryptic preparations at pH 8.5. ‘The increased activities at 
pH 8.5 over their activities at pH 7.0 varied from 8 to 30! 
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rABLE \ 


COMPARISON OF THE ACTION OF PLANT AND ANIMAI 
ENZYMES ON GELATIN AT pH 7.0 


100.0 


stn) 0) 


PABLE VI 


rHE EFFECT OF pH AND ACTIVATOR ON THE ACTION 
OF BROMELIN AND PAPAIN ON GELATIN 


The effects of controlling the pH at 5.0, 7.0, and 8.5 and the presence ot 
sodium metabisulfite on the activity of bromelin and papain are shown in 
Table VI. According to the formol titration assay bromelin was 2.3 times 


more active at pH 5.0 than at pH 7.0. Sulfite exhibited a marked inhibitory 


action at pH 5.0 and a slight activation at pH 7.0. We were unable to obtain 


reliable values at pH 8.5 Results usInNg the liquue faction assay show that the 


highest activity for bromelin without activator was at pH 7.0. The addition 





UNHAIRING ACTIVITY 129 


of sulfite resulted in a 50°; decrease of activity at pH 5.0, a slight decrease 
at pH 7.0, and a threefold increase at 8.5. 

Papain was much less active than bromelin. According to the formol 
titration assay the highest activity of papain was at pH 5.0. Sulfite had a 
decided inhibitory effect at both pH 5.0 and 7.0. Results with the liquefac- 
tion assay showed that there was very little activity at pH 5.0 and only 


moderate activity at pH 7.0 and pH 8.5. With this assay the presence of 


sulhte caused an inhibition at pH 5.0 but marked activation at pH 7.0 and 
pH 8.5. 

[he comparative depilatory activities of these enzymes have been deter- 
mined and reported previously (1, 2, 3). The unhairing scores of the enzymes 


are compared in Table VII with their relative ranks according to the three 


PABLE VII 


COMPARISON OF THE UNHAIRING SCORES* OF ENZYMES WITH THEIR 
RELATIVE RANKS ACCORDING TO ASSAYS BY FORMOI 
PITRATION, VISCOSITY, AND LIQUEFACTION 


Iryyq 

Hil 

Hel 

Ker 

HT Ce 

HT Proteol 
HT Prot 

HT Proteolvti 
Protease L.56 


Ker 
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gelatin assays. Crystalline trypsin far outranks all other preparations in the 
gelatinase assays. However, because of its high cost, its use as an unhairing 
agent is precluded, and even the testing of its hair-loosening ability was con- 
sidered impractical. When the methods of assay were tested in comparison 
with the unhairing activity, they were significant statistically. However, 
the magnitude of the relationship was not great enough to permit dependable 
predictions. In the best case tested (bacterial enzymes against viscosity 
it was only possible to estimate the unhairing activity within + 40°, with 
95° confidence. 


DISCUSSION 


Although enzymatic attack on gelatin undoubtedly consists of cleavage 
of the molecule, this is apparently accomplished in different ways by different 
enzymes. If breakdown always consisted of the rupture of the same linkages, 
the values obtained by titrating the acid produced and the change in vis- 
cosity or the ability to form a gel should be constant. Obviously this is not 
so. Perhaps changes somewhat analogous to those taking place when colla- 
gen is converted into gelatin by heating in water are produced by some of the 
enzyme systems. 

At first thought it might appear that the viscosity assay and the lique- 
faction assay are measures of the same property of the gelatin. Liquefaction, 
however, as we define it, is really the ability of the protein to form a gel, and 
this is dependent on its ability to form a lattice network, a property quite 


different from viscosity. The data presented are replete with examples of 


enzyme preparations exhibiting the three different activities at different 
levels. Furthermore, alteration of the reaction conditions may or may not 
affect the three types of activity to the same extent when the pH is raised. 
A case in point is the change observed with Keratinase when the pH is raised 
from 7.0 to 8.5. This causes a 1.8-fold increase in activity as measured by 
formol titration, a 1.6-fold increase in activity as measured by viscosity, but 
no change in activity as measured by liquefaction. 

Further evidence that different activities of the enzyme preparations are 
measured by the different assays is shown by the effects of changing the 
pH and adding a reducing agent to bromelin. pH 5.0 appears to be at or near 
the optimum for the action as measured by formol titration, whereas 7.0 is 
near the optimum as measured by liquefaction. Why sulfite should cause 
such a pronounced inhibition at pH 5.0 is not readily apparent unless the 
scission of the disulfide bond in bromelin leads to its complete conversion to 
the S-sulfo compound (4). Here again the effect is twice as pronounced with 
the formol titration as with the liquefaction assay. 

The lack of correlation between hair loosening and any of the gelatinase 
assays clearly rules out this type of procedure for general use in studies of 
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the enzyme unhairing of hides and skins. However, if a single enzyme 
preparation were under investigation, one of the methods might prove useful 


for following its activity in unhairing studies. 


SUMMARY 


lwenty-one enzyme preparations were tested by three different assay 
procedures for their ability to attack gelatin. Results with the different 


procedures were quite variable. It was concluded that the different assay 


procedures measure differe nt activities of the enzymes. No correlation was 


found between hair loosening and any of the assavs. 
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DISCUSSION OF A PAPER BY C. L. ORNES 


On June 20, 1960, at the Fifty-sixth Annual Meeting of ALCA, held at the 


Lake Placid Club, N. Y., Conrad L. Ornes presented a paper entitled “*The 


Influence of Type of Oil, Degree of Sulfation, and Neutralization Level of Fatty 


Acids on Some Physical Properties of Shoe Upper Leather.” This paper 


“GS 


. AI ’ ‘ry ; ’ p 7 
printed in‘the' July, 1960, number of JALCA. The discussion that followed the 
. a! ~ - - 


presentation 1s now printed here. 


DISCUSSION 


BernarD A. Ro tt (Atlas Refinery): Thank you, Mr. Ornes, for this ex- 
cellent work which, to the best of my knowledge, is the first attempt to base 
conclusions on sound statistical techniques, rather than mere subjective 
observations, in the study of leather characteristics as a function of fatliquor 
penetration. 

Your conclusion that sulfated sperm is a more efficient softener than sul- 
fated castor or sulfated cod probably agrees pretty well with practical tan- 
nery experience. Since the sulfated castor you were working with contained 
77% free fatty acids, while the sulfated sperm contained only 15°; free fatty 
acids, would it therefore not follow that you were really comparing ricinoleic 
acid and the monoglyceride of ricinoleic (in the case of the sulfated castor 
against the di- and triglycerides of the sulfated sperm oil? That is, should it 
not be emphasized that your conclusion regarding the softening power of 
castor relative to sperm and cod might only be valid in the case where these 
respective oils were hydrolyzed to the extent indicated by the analyses of the 
sulfated oils with which you were concerned? 


Mr. Ornes: That point is well taken, and in committee meetings of the 
representatives of the industry-sponsored project that point was also brought 
up. It was unfortunate perhaps that the castor oil had such an unusually 
high percentage of free fatty acids. 


Ross G. Donovan (The Collis Leather Company): Is there any inde- 
pendent evidence that the three-factor interaction is a satisfactory estimate 
of error? 


Mr. OrneEs: Your question is whether the three-factor interaction measures 
the error sufficiently well? 
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Mr. Donovan: Or that it may be significantly different. 


Mr. Ornes: Well, there should be two duplicate specimens, in measuring 
true error. I think you will find in a large design such as this, in which we 
have grouped all the remaining interactions, which includes the error term as 
we ll, if error has occureed at all, we have erred on the safe side. We have di- 
vided the significant variance produced, by a larger term than we would have 
had to divide by if we had separated the two duplicate specimens. It must 


have been included within that variance in the three-factor analysis. 


Mr. Donovan: But if the three-factor analysis interaction itself were 
significant, that would invalidate the two-factor interaction tests, would it 


not? 


Vir. Ornes: None of the other interaction variables, you notice, were 
significant the two-factor variables are insignificant, | think vou will 


rarely tnd that the three-factor variables are. 


AntHUR Hirscu (Albert Trostel & Sons Co.): A very interesting point 
is that various fatliquotr cCOMpositions appear to have a significant effect on 
the ability of leathers to corrode metals | am speaking primarily of me- 
chanical leathe rs | wonder if this particular angle should not be included 


in a study of this kind 


Mr. Ornes: Your point is that with the increased fatty acid level, of 


castor particularly, the corrosive effect produced would be important? 
Mr. Hirscu: Yes 


Mr. Ornes: That is probably true. However, since it was pointed out 


that the fatty acid level of the castor oil was abnormal to begin with, I don’t 


think we would need to worry about that too much. In fact, in the follow-up 


experiments in which we put the same oils on an equal fatty acid basis, for 


example, we found relatively littl difference among the three oils. 


Dr. Ropert StuBBINGS (Lehigh University Was all this work done on 
an acid-tanned chrome leather, or were studies made of other types of side 


le athe I r 


Mr. Ornes: Well, of course, this was one experiment involving 36 vari- 


ables on a uniform lot of leather. 
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Dr. StrusBiInGs: What was the leather—the basic characteristic of the 
leather? 


Mr. Ornes: It was a normal side upper leather, chrome followed by chrome 
retan. 


Dr. StuspBINGs: Was it an acid chrome leather or a masked chrome 
leather? 


Mr. Ornes: This was an acid chrome leather, I believe. The significance 
of masked versus the ordinary acid did come up in later studies, but it was 


not a part of this one. 


Dr. Stuppincs: You have made other studies, then, of other types of 


side upper leather, but this study that was shown this morning is only fat- 


liquoring directly on blue chrome stock, without dyeing? 


Mr. Ornes: Yes. Later experiments also included the other effects. 
Mr. Rott: Will these be published? 


Mr. Ornes: As soon as they are released to the industry, ves. 
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Hydrothermal Denaturation of Collagen. K. H. Gustavson. Nature, 
188, 419-20 (1960) .—A reply to an article by B. Rigby and J. Spikes (Nature, 
187, 150 [1960]) recalling the author’s prior claim to the discovery of the 
occurrence of gradual shrinkage and labilization of mammalian collagen in 


water at 40° to 45°C. Ca.o. 


Radioactivity in Wool. R. Kulwich, L. Feinstein, R. Decker, C. Golumbic, 
M. Hourihan, and C. Terrill. Nature, 188, 511 (1960).—The y-ray activity 
of clean wool is only a small fraction of that found in grease wool, which may 
contain 5% to 40% dirt content. The bulk of the content of grease wool 
emitting y-rays is therefore associated with its impurities. It is suggested that 
-ray measurements, which can be made non-destructively in a few minutes 
may serve as an index predicting the percentage of impurities present 'n 
grease wool and the relative proportions of the major impurities. C.L.D. 


Proton Magnetic Resonance of the Water Phase of Gelatin Gels. 
kK. Odeblad. Nature. 188, 579 (1960). C.L.D. 


Protein Catabolism. H. Walter. Nature. 188, 643-45 (1960). A review 
of the mechanism of protein catabolism is presented. It is pointed out that 
protein degradation is not simple proteolysis. Specific energy requirements 
for protein catabolism are indicated. Intermediates are shown to be involved 
in protein degradation, and it has been suggested that these might be similar 
to some of the intermediates known to participate in protein biosynthesis. 


C.L.D 


Hydroxyproline in Primary Cell Walls of Higher Plants. D. Lamport 
and D. Northcote. Nature. 188, 665-66 (1960) —Proteins containing hydroxy 
proline have been found in the cell walls of sycamore and bean, but not in 
the cell contents. The percentage of hydroxyproline in the wall protein of 
sycamore cells (12.9 g. anhydro residues per 100 g. protein) is similar to that 


of mammalian collagens. but the amino acid analysis shows no other similarities 
C..e. 


The Presence of Magnesium and Aluminum Ions in Technical 
Sumae Extracts. IE. Heidemann and H. Kroll. Das Leder. 11, 201-5 (1960) 

During adjustment of pH of technical sumac extracts a yellow, cheesy pre- 
cipitate always formed near the neutral point. This precipitate was caused 
hy the presence of magnesium and aluminum ions. Precipitation started at 
pH 6.5 and was complete at about pH 8: at higher pH values there was some 
resolution. This tvpe of precipitate was given only by sumac extracts, eithet 
Sicilian or staghorn, and was not caused by mineral matter on the leaves. Ex 
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tracts from carefully washed leaves gave the same results. The magnesium 
contents of the ashes of extracts prepared by leaching leaves (3 times) with 
water at 50°C. were 4.87°, 4.61%, and 11.68° resp. for staghorn, Sicilian, 
and a technical sumac extract. Corresponding values for aluminum were 0.85%, 
0.610, and 0.62¢¢. The precipitate was found only in aqueous extracts, not 
in extracts made with organic solvents. and only in concentrated solutions. 
It was peptized by water and therefore was very difficult to purify by wash- 
ing or reprecipitation. It would redissolve completely in acid only if acid 
was added soon after precipitation. On standing. even during the time required 
for centrifugation, there was an increase in the fraction insoluble in acid. As 
standing time increased, the amount of acid required for resolution increased. 
Dilution of sumac extracts also caused precipitation. For example. if a 20° 
25°Beé clear extract was diluted 20-fold. a fine precipitate formed that could 
he separated by centrifuging at 400 rpm for 2 hr. The precipitate redissolved 
if the dilute solution was concentrated. If the precipitate was removed and the 
clear solution was concentrated, another precipitate did not appear on dilution. 
The dry “dilution” precipitate contained only 40 of metal cation. whereas 
the precipitate formed by neutralization contained 5367. The aluminum con- 
tent of the former, dilution precipitate. was much greater than that of the 
latter, but the magnesium content was slightly lower. When sumac extract was 
stirred into 96¢¢ alcohol, a precipitate formed leaving the tannin in solution 
in fairly pure form. The precipitate contained the magnesium and aluminum 
salts and was nonhomogeneous, as was shown by the blurred paper chromato- 
rraphic spot. These nontannins were not removed by cold extraction of sumas 
leaves. Acid hydrolysis of the total extract showed the presence of much more 
sugar than was found in purified extracts. For Sicilian sumac, tannin content 
is maximum at the time of maximum leaf development. but for staghorn sumac 
it is maximum when the leaves begin to turn color. The magnesium content 
of leaves increased bevond the time of maximum tannin content. Most of the 
magnesium was in the leaf residue: the amount in the chloroform extract 
(chlorophyll) was small. Other plant parts did not contain magnesium. Mag- 
nesium activates the enzyme that acts on phosphorylated substrates. L.D.C. 


Trends for Economy in the Leather Industry and Means for Its 
Accomplishment. G. Classen. Das Leder, 11, 189-95 (1960) .—A discussion 
of the various methods now in use to reduce tanning time and to increase 


profits. DA. 


Tanning with Vegetable and Synthetic Tannins. V. The Effect of 
Different Acid-Salt Systems on Tannage with Different Types of Vege- 
table Tanning Materials. H. Herfeld and K. Schmidt. Das Leder, 11, 195 
200 (1960).—The type of experimental tannage used in an investigation of 
the effect of acid-salt mixtures on wattle tannage (abstract. JALCA, 55, 647 

1960]) was repeated to include tannages with wattle. quebracho (lightly sul- 
fited in the laboratory). chestnut. oakwood. myrobalans. and sumac extracts. 
The salts were sodium chloride. ammonium sulfate. and the sodium salts of 
formic. lactic. and acetic acids, and were used at only one concentration. 0.2 
equivalents per liter. One series of liquors was adjusted to pH 4.5 and another 
to 3.5 with hydrochloric or acetic acid or with sodium hydroxide. Liquors con 
taining salts of organic acids were adjusted usually with hydrochloric acid 
As in the previous work fresh solutions were made for each increase in tannin 
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concentration. The total number of tannages was 72. The results showed that 
the conclusions regarding influence of acid-salt systems on tanning progress 


and leather properties, found earlier for wattle tannage. also generally held 
for the other tanning materials. The presence of larger amounts of salt during 
tanning improved constancy of pH, repressed swelling, resulted in more flexible 
leather with greater stretch, and favored penetration, but it decreased tannin 
fixation and made the behavior of the leather to water worse. The effect on 
leather color was not uniform. Stather. Reich. and Uherla (abstract. JALCA. 
99, 657 [1960]) found somewhat similar effects when they used large amounts 
(60%-—100°6) of exchange syntans in tanning. There is a question whether 
the unfavorable influences were caused by organic syntans or by the appreciable 
amounts of salt that were present. Modified vegetable tannins, syntans, and 
lignin extracts advisably should have low salt contents. VI. The Effect of 
Different Acid-Salt Systems on Hot Pit Tanning (Tempering). /hid.. 
222-26.—The effect of a high salt content of the hot pit liquors after a normal 
tannage in liquors with a low salt content was investigated by treating 850-¢. 
portions of leather in 3-l. portions of hot wattle extract liquor containing 16.4% 
of pure tannin and 0.3 equivalents per liter of various salts. The leathers were 
prepared by tanning cattlehide in a pilot rocker-two suspender system until 
penetration was complete and the degree of tannage was 61. The liquors were 
at 40°C. and had a pH of 3.5. The salts were sodium chloride, ammonium sul- 
fate, and sodium formate and acetate; pH adjustments (to 3.5) were made 
with hydrochloric. formic. lactic. and acetic acids. After 5 days in the hot pit 
vats, the leathers were thoroughly washed for 48 hr. in a number of changes 
of water, dried, conditioned, and tested. The pH values changed only slightly: 
they ranged from 3.48 to 3.60 before, and from 3.50 to 3.64 after. the temper- 
ing operation. The salt-acid additions had no effect on color of the leather o1 
its stretch, softness. or flexibility. Degree of tannage was not altered except 
with acetic acid. About 5 times as much acetic as formic or lactic acid was 
required for pH adjustment in the presence of inorganic salts. This large amount 
of undissociated acetic acid had a hydrotropic effect on the hide: it set free 
tanning-active groups that tended to form coordination bonds with vegetable 
tannin and therefore to raise the degree of tannage. These leathers had low 
strengths. Acetic acid is not suitable for acidifying tempering liquors. This 
confirms reports of other workers: however a reported had effect of lactic 
acid was not found here. A similar type of experiment was conducted with 
wattle. quebracho, oakwood, and chestnut extracts acidified to pH 3.5. with 
formic and lactic acids and containing 0.3 equivalents per liter of ammonium 
sulfate or sodium formate. The chestnut extract was acid, so that pH adjust- 
ments were made with sodium hydroxide instead of with acid. No effects of 
the salts were noted except that the quebracho leathers were less reddish if 
salt was present in the tempering liquors, and the chestnut leather was brighter 
with sodium formate. Acetate. either as salt or as undissociated acid. must be 
avoided entirely in the hot pit liquors as it damages fiber structure. Other 
salts had no effect; however in practice they should be avoided because they 
would be carried back into the earlier tanning liquors where they would have 
an unfavorable effect on tanning speed, yields, and water absorption of the 


leather. Lo. 


International Union of Leather Chemists Societies. Physical Testing 
Commission Report on Meetings Held at Copenhagen on July 29 
and 30, 1960, and Publication of Proposed Methods. R. G. Mitton, 
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Chairman. J. Soc. Leather Trades Chemists. 44. 491-505 (1960).—The Com 
mission has approved the following methods in the form agreed by the 
Commission’s members. At the conference in the U. S. A. next vear it will 
he proposed that they be declared official. 

[.U.P./11 Dynami Waterproofness Test for Boot and Shoe Sole Leather 
1.U.P./14 Measurement of the Waterproofness of Glowing Leathers 

1.U.P./15 The Measurement of Water Vapor Permeability S.D. 


Potentiometric Titration Studies on Solutions of Zirconium Oxy- 
chloride and Zirconium Sulfate in the Presence of Some Organic 
Reagents. D. A. Williams-Wynn. /. Soc. Leather Trades Chemists, 44, 405-18 
(1960).—This study was made for the purpose of obtaining information 
about the formation of zirconium complexes with various organic reagents 
including acetic and glycollie acid. glycine. and a. 8. and y-amino-n-butyri¢ 
wid. Solutions of zirconium oxychloride and zirconium sulfate alone and with 
various molar ratios of the organic acids were titrated potentiometrically with 
kali. The effect of the organic acids on the pH at which precipitation occurred 
vas observed An Increase in Ml pH was taken as evidence for complex 
formation. From the result btained it is concluded that with zirconium 


oxychloride coordination with carboxyl groups occurs over the pH range 1.0 


to 3.7. There is no evidence of coordination with amino groups. Zirconium 
ulfate behaves quite differently with these acids: little or no coordination was 
found with either the carboxyl or the amino groups. Estimation of the amounts 
organi acid coordinated shows no evidence ol specific combining propor- 
tions. but the pattern is) typie: oO 1 mass action relationship. There is no 
simple relationship between mp formation and_ the pK values of the 
acids investigated S.D. 


The Action of Perspiration on Leather. Part 1. The Action of Lactic 
Acid on Chrome Leather. J. H. Bowes and J. A. Moss. J. Soc. Leather 
Trades Chemists, 44, 419-36 1960) TI factors effecting the extraction of 
chrome from leathers by a solution of sodium lactate and sodium chloride 
have been investigated. The amounts of chrome extracted are dependent on 
the time and temperature of extraction, but eventually an equilibrium is reached 

hich depends on the relative amounts of lactate and leather present. It is 
concluded that the chrome distributes itself between the leather and the solu- 


tion according to the number of chemical 


groups present in each capable of 
complexing with the chrome. Shrinkage temperature of the leathers decreased 
evenly with removal of chrome. indicating that all the chrome fixed contributed 
equally to the hydrothermal stability. A procedure is suggested for tests of the 
relative stability of the chrome-collagen complex in different leathers. The 


effects of pH and different anions on the extraction are discussed. S.D. 


Leather Research in Holland. P. J. van Vilimmeren. J. Soc. Leather 
Trades Chemists. 44. 463-67 (1960). \ survey. 


Statistical Techniques in Production—A Case History. G. A. R. 
Tavlor. J. Soc. Leather Trades Chemists. 44, 467-77 (1960).—A detailed 
illustration is given of the application of simple statistical techniques to the 
problem of evaluation of leathers used in evele saddles. Si. 
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Gelatine, The Current Position. A. G. Ward. /. Soc. Leather Trades 
Chemists, 44, 505-18 (1960).—A review. 30 references. S.D. 


The Physical Properties of Leather Finish Films. W. 0. Nutt. J. Soc. 
Leather Trades Chemists, 44, 519-24 (1960).—A discussion of the relation- 
ship between finish performance and the constitution and physical properties 


of the finish films. S.D. 


Leather as a Heat Insulating Material. A. Sen. J. /ndian Leather Tech 
nologists’ Assoc., 8, 289-302 (1960).—A review with 18 references. H.B.M. 


Utilization of Myrobalans in Combination with Synthetic Tannins. 
N. Viswanathan. J. Indian Leather Technologists’ Assoc.. 8, 303-7 (1960). 
Laboratory tests indicate that best over-all results, as to elimination of sludge 
and quality of leather, are obtained with a mixture containing 75° myrobalans. 


15-200 of replacement syntan and 5-10¢% of auxiliary syntan. H.B.M. 


Metals in the Leather Industry—Aluminum. G. W. Douglas. Tanner 
(India), 15, 153-54 (1960).—Aluminum can be used to advantage where 
it will not be exposed to a highly acid or alkaline environment. H.B.M. 


The Technique of “Chinese Chrome”. A. K. Mukherjee. Tanner 
(India). 15, 145-48 (1960) —The processes used by Chinese tanners in 
Calcutta are described. The extreme cheapness of such leather, combined with 
sood quality, is attributed to low labor costs (largely family labor). low capi- 
tal investment (very little machinery), and rapid turnover. The entire process 
takes only 8 days: 1 soak; 2 lime; 1 delime, pickle. Cr tan; 1 shave; 1 wash. 
dye. fatliquor, dry (in the sun on a tin roof!), dip, pile; 1 stake, tack out, 
apply first season (to damp leather on the tacking boards); 1 or 2 trim. 
apply second season, sun-dry, glaze, stake, iron. Liming is done in a running 
lime, with lime, NaS, and NH,, discarding 1/3 of the liquor after each pack. 
Deliming (partial) is done with (NH,).SO, or acetic acid; bating is omitted. 
Pickling and Cr tanning are conventional. using molasses-reduced Cr liquor. 
The leather is not neutralized, but it is washed thoroughly before dyeing. Dye- 
ing and fatliquoring are done at room temperature, using fish oil (often low- 


erade) and a little sulfated oil. H.B.M. 


Purification of Waste Waters from European Tanneries. H. Scholtz. 
Leder Kurier, 4, 159-65, 188-96 (1960).—-Proper purification of tannery 
wastes is becoming of more importance in European countries. Published 
methods for treating wastes are not good because thev are based on analyses 
of poor samples, do not take into account all substances that may be present, 
or prescribe excessive treatment that causes unnecessary expense. These wastes 
are not of one uniform composition; 11 main types are listed based on type 
of leather and tannage. In only about 10% of 800 tanneries could the waste 
he mixed directly with city sewage. Waste that is discharged into city sewage 
must not form too much sludge in the sewers or corrode them and must cause 
no odor or poisoning. A system is outlined for treating 11,000 cubic meters per 
day of combined waste from two chrome upper leather tanneries and a sole 
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leather tannery. The waste was collected in a circular tank large enough to 
hold 50% of the daily volume. Efficient stirring in this mixing tank was im- 
portant. Soak liquors which contain considerable salt, and other liquors, were 
dense and tended to pass through the tank without dilution, so that special 
paddle mixers were required. Sludge in the mixing tank was about 3% of 
the water volume and did not vary much from day to day. From the mixer 
ihe waste was pumped to a chemical section for treatment with ferrous sulfate, 
oxidation, and flotation removal of hair. The ferrous sulfate was dissolved 
at constant temperature to assure constant concentration, then pumped in the 
required amount into the stream of waste water going to a “palette” paddle 
lor oxidation. Ferrous sulfate was used because it could be obtained very 
cheaply as a by-product of other industries. It removed most of the organic 
matter, but a small amount of colloidal ferrous sulfide remained in solution 
and colored it black. The color could be prevented by precise adjustment of 
pH, but in a plant pH adjustment would be too difficult because pH fluctuated 
daily between 6.8 and 7.5. There was no color if a trivalent iron salt was 
used, but this material was too expensive; oxidation in a paddle was cheaper. 
Phe oxidation required at least 20, and preferably 30, minutes. In the paddle 
there was little difficulty if wetting or emulsifying agents from dye or fatliquor 
wastes were present; but if mixing in the first tank was poor, protein matter 
was carried over to the paddle and interfered with the oxidation. From the 
paddle, after removal of the floating mat of hair, the waste entered settling 
tanks. Hair in the settling tank led to the formation of a dense, matted sludge 
that was difficult to remove. Sludge containing iron was not fermentable but 
was suitable for fertilizer. It was dewatered by filtration with suction after 
aging or warming (to 28°—30°) to avoid a slimy deposit that clogged the 
filter. Sludge not containing iron could be fermented to produce methane for 
fuel. The treating process must be modified to suit the particular conditions 
it the given tannery, and considerable saving is possible by proper adjustments. 


L.D.C. 


Preparation and Properties of Vuleanizable Waterproof Leather. 
K. Rosenbusch and G. Hudec. Das Leder. is. 237-46 (1960). Waterproof 
leather is side upper leather that has been either chrome tanned or vegetable 
retanned, then fatliquored normally and stuffed with grease to contain 17-23% 
extractable fat. If leather contains more than 12% or 140 fat. it cannot 
easily be vulcanized to rubber. and finish coatings wiil not adhere well. At 
the high vuleanization temperature the fat becomes liquid and moves to the 
surface and prevents a firm union. Also leather with a high fat content has 
poor heat insulation and may cause frozen feet if worn in shoes under severe 
conditions. If the fat content is less than 106%, adhesion and insulation are 
good, The tanner must compromise between the softness and waterproofness 
obtained with a high fat content and heat insulation and ability to be readilv 
finished or vulcanized which require a low fat content. Impregnating agents 
are better than fat. Such materials, however, must be able to penetrate the finish 
coat of leather without swelling or loosening it. To determine conditions for 
obtaining good waterproof leather, specimens were prepared with increasing 
amounts of train oil (9.8—-56°07) Derminol-Ol HIF (10.6-43.6°). and an im- 
pregnating agent (9.9-22.1°°). The last consisted of 3 parts by weight of 
Primenit F and | part Imprignierungsmittel LT6B. Extractable matter in these 


leathers was determined, after aging for 3 days, by extraction with petroleum 


ether. Static water absorption was determined by cutting a specimen, coating 
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the cut edges with collodion, and weighing before and after shaking it for 15 
minutes in water at 20°C. Dynamic water absorption was determined with 
a Bally-Penetrometer. Adhesion of leather to rubber after vulcanization was 
tested on bonds made by coating pieces of leather and rubber (8 x 15 cm.) 
twice with special vulcanizing adhesive, drying, then heating to temperatures 
ranging from 140° to 250°C. in a press with the rubber to the hot plate. Bond 
strength was tested in a Schopper tester on 1 x 5 cm. specimens after separat- 
ing the pieces at one end with benzene. At 230°C. the leather began to be 
damaged, so further vulcanizing was done at 200°C. It was necessary to roughen 
the leather surface in order to get a satisfactory bond. Heat transfer was 
measured by putting a disc of leather, split to uniform thickness, between 2 
reservoirs, the left filled with mercury at 60°C. and the right with mercury 
cooled by running ice water. When the mercury in the left vessel cooled to 
37°C., its temperature was recorded at regular time intervals for 30 minutes 
to obtain a cooling curve. The water absorption of impregnated leather was 
quite low, that of leather treated with Derminol was medium, and that of leather 
treated with train oil was high unless a large amount was present. Bond strength 
of impregnated leather to rubber remained high with increase of impregnat- 
ing agent, but strength decreased with increasing amounts of fat. Transfer of 
heat through the leather increased as the amount of fat in the leather in- 
creased; the impregnating agent gave better insulation than fats. A new type 
of vulcanizable, low-fat, impregnated leather was made and compared with 
classical waterproof leather. The leathers were prepared as follows: Hides 
split to 2.5 mm. were retanned to contain 1.5°0¢ Cr.0, and 18% of wattle- 
quebracho (1:1) tannin, dyed black, fatliquored with Derminols, and treated 
with fixing agents. The leather was divided into 3 parts, and one part (Lot A) 
was tacked out, dried, and finished with binder and glaze coats. Another part 
(Lot B) was finished as Lot A then given 2-3 brush coats on the grain of 
Primenit F in 4 parts of “Shell” petrol, and 2-3 brush coats on the flesh of 
a mixture of 3 parts Primenit F, 1 part Impragniermittel LT6B, and 16 parts 
of petrol; 15-2067 was taken up. Lot C, before finishing, was coated on the 
under side with a mixture of Derminols. train oil, tallow. and degras. then 
finished as for Lot A. The amounts of extractable fat were 4.6560, 5.590. 
and 16.300 resp. for Lots A, B, and C. Penetration times in the Bally- 
Penetrometer were 9, 363, and 24 minutes resp. for A, B, and C. Heat transfer 
was lowest through leather with the least extractable fat. Good adhesion to 
rubber was obtained only when extractable fat was less than 1207. Lot C would 
not adhere to rubber. If leather was high in fat. when the pieces were pulled 
apart the adhesive was all on the leather and the rubber was smooth. If the 
leather had been impregnated or was low in fat. the torn surfaces were not 
clean, and adhesion was great enough to tear the material. rE. 


PATENTS 


Waterproofing. Brit. Pat. 834,962. Union Chimique Belge S.A. Appl. 
April 1, 1958.—Porous materials, e.g. textiles, leather, paper, cardboard, bricks. 
tiles. asbestos and cellular cements. terra-cotta and earthenware articles and 
tarred felt, are rendered water-repellent by treatment with a composition com- 
prising an aqueous emulsion of an organopolysiloxane, a pigment and a thermo- 
plastic resin, e.g. a polymer or copolymer of vinyl chloride or acetate, acrylic 
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or methacrylic acid or an ester or nitrile thereof, styrene, butadiene, isoprene, 
chloroprene, isobutene, ethylene or propylene (see Group IV (a)). Pigments 
specified are oxides of Fe. Cr and Ti; chromates of Pb and Zn; sulphides of 
Zn and Cd; sulphates of Ba and Ca; and powdered Al, Zn and bronze. The 
emulsion may also contain siloxane solvents, thickeners and emulsifying agents. 
Very porous materials are preferably pre-treated with an acrylic or other 
synthetic resin or varnish so that the majority of the pores become blocked. 
The compositions when applied to the material to be treated air dry rapidly. 
Examples are given. Specification 806.226 is referred to. 


Leather Substitutes. Brit. Pat. 834.938. Goppinger Kaliko-und Kunstleder- 
Werke G.m.b.H. Appl. May 27, 1957.—A leather substitute having a mat surface 
resembling that of chamois leather is produced by coating a foundation with 
a mixture of polyesters and polyisocyanates containing wood meal or ground 
cork. leather, cellulose or asbestos, and subjecting the coated foundation to 
elevated temperatures to form a high molecular polyurethane coating. The founda- 
tion which may be a woven or knitted fabric. web. felt or paper. foil of 
natural or synthetic substance such as natural or synthetic rubber. vinyl 
polymers or copolymers, polyamides, cellulose esters or ethers, or imitation 
leather. may be mechanically roughened. or provided with a mat impression, 
coated with a polymethane varnish and provided with an embossed grain, 
or may be coated with other high molecular natural or synthetic materials such 
as natural or synthetic rubber, vinyl polymers or copolymers. cellulose esters or 
ethers, polyamides or a carbamide resin, which may he roughened, prior to the 
application of the filled coating. The components of the polyurethane may be 
a low molecular polyester of a bivalent alcohol and a_ bivalent aliphatic 
dicarboxylic acid. and an aromati polyisocyanate, e.g. toluvlene diisocvanate. 
or a polyisocyanate partly condensed with a polyester, may be applied as a 
solution in a suitable non-aqueous and non-alcoholic solvent, e.g. butyl or ethyl 
wetate, which is evaporated prior to the formation of the polyurethane. 


Waterproofing Textiles &e. Brit. Pat. 835.561. Midland Silicones Ltd. 
(ppl. April 16. 1958.—Oreganic fabrics. such as cotton. viscose. acetate, nylon. 
polyacrylonitrile, polyester fabrics. paper. leather, linen, wool and_ silk. are 
rendered water-repellent by treatment with a copolymer of from 0.1 to 99.9 
mol. per cent of units of the formula 


c 
Ro 


S 


Tn 


Say - ; 
N7 ~ CHoNHOC] R'Sio. 
n2 * i aoa 


a ~ 


in which R is an aliphatic hydrocarbon (h.c.) radical of 1-3 C atoms, ¢ is 


0. 1, 2 or 3, a is 1 or 2, R' is a di- or tri-valent saturated aliphatic or cycloali- 
phatic h.c. radical containing at least 2 C atoms, Y is a monovalent h.c. ot 
fluorinated h.c. radical and m is 0, 1 or 2. and from 99.9 to 0.1 mol. per cent 
ef conventional siloxane units, or with a composition comprising from 0.1 to 

( (hy weight) of (1) a siloxane of the above formula or copolymer thereof 
‘as above) and from 5 to 99.967 of (2) a siloxane having an average from 
1 to 3 substituents selected from H atoms and monovalent h.c. and halogenated 
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h.c. radicals per Si atom (see Group IV (a)). Those copolymers containing 
at least 30 mol. per cent of amidomethylsiloxane units are water-soluble and 
can be applied from aqueous solution whereas aqueous emulsions or organic 
solvent solutions are used for other copolymers and compositions. The fabric 
may be treated by the mixture of siloxanes (1) and (2). or first by (1) or (2) 
and then by (2) or (1). In any case, the fabrics after application of the 
siloxanes are heated from 1 to 10 minutes to give durable finishes. Additional 
curing agents, other resins such as melamine- or urea-formaldehyde resins. and 
other additives for decreasing slip of the fibres or for imparting soil resistance, 
e.g. colloidal silica, may also be added or be applied separately to the fabrics. 
Examples are given. 


Cutting-Machines. Brit. Pat. 836.388. Collinson’s Patents Ltd. Appl. Dec. 
22, 1958. 


\ re 


In a machine of the kind described in Specifications 579.343 and 
693,507 in which a sheet of leather, rubber or other material is placed on a 
multiple knife and relative movement takes place between the knife and a 
co-operating member, e.g. a roller to impale the sheet material on the knife 
so that a multiplicity of soles are cut out simultaneously, the knife comprises 
transverse knives 10 to alternately cut a toe and heel and longitudinal knives 
Ll. each of which is adapted to cut the outside edge of one sole and the inside 
edge of its neighbour. The knives 11 abut against the knives 10 at 12 and 13. 
T and H indicate the toe and heel ends of a sole-shaped knife element of 
the multiple knife. The cut soles and the waste 14 may be ejected from the 
multiple knife by ejectors such as described in Specification 678,289 or 702.324, 
or by means of rubber pads. 


Fatliquoring Leather. Brit. Pat. 836.808. Du Pont de Nemours & Co.. 
E. I. Appl. July 5. 1956.—The complex compounds of the Werner type in 
which a trivalent nuclear chromium atom is co-ordinated with carboxylic acids 
eroups having at least 10 carbon atoms as described in the parent Specifica- 
tion are applied to the leather before, or preferably after, conventional fatliquor- 
ing. Conventional fatliquoring oils named are neat’s-foot, coconut, fish. sperm, 
castor. mustard seed, tea seed. lard, corn, olive, linseed, rapeseed, soya bean and 
tallow oil which may be emulsified and/or sulphated. The pH is adjusted to 3-3.5 
by the addition of a monobasic acid such as formic acid before adding the chro 
mium complex. In examples: (1) chrome-tanned cowhide is split, retanned with 
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Quebrancho extract, fatliquored with sulphated neat’s-foot and cod oil and subse- 
quently egg yolk, dyed, then treated with formic acid and finally stearato chromic 
chloride in aqueous iso-propanol; (2) cowhide is tanned and retanned as in 
(1), fatliquored with sulphated neat’s-foot and fish oil and egg yolk, dyed 
and finally treated with stearato chromic chloride in aqueous iso-propanol; 
(3) steerhide is tanned in a manner related to (1). retanned with a mixture 
of Quebrancho and wattle. dyed, fatliquored with cationic sperm oil, sulphated 
fish oil and emulsified fish oil and finally myristato chromic chloride. 


Impregnated Paper and Leather. Brit. Pat. 835,597. Suddeutsche 
Kalkstickstoff. Werke A.G. Appl. March 29, 1957.—An improving agent for 
paper or leather comprises (i) a pre-condensation product of formaldehyde 
and either dicyandiamide or melamine, the pre-condensation product having 
at least one methylol group for each —-NH,. group, and (ii) an organic nitro- 
gen compound condensable with formaldehyde, in the form of a salt with an 
inorganic acid or an organic carboxylic acid (the salt having an acidic reaction 
in aqueous solution) and in quantities of 15-35% (preferably 2000) by weight 
calculated on the weight of the mixture. In examples there are disclosed 
solutions in boiled water of the following mixtures, all of which are stated to 
he suitable for the impregnation of paper or leather:—(1) hexamethylol mel- 
amine, ureahydrochloride and starch; (2) pentamethylol melamine, dimethylol 
dicyandiamide and melamine monophosphate; (3) tetramethylol melamine and 
dicyandiamide mononitrate; (4) hexamethylol melamine and melamine mono- 
formate, -chloracetate or -hydrochloride. 


Process for the Production and Use of Novel Tanning Agents and 
Products Produced by Such Process. U. 5. Pat. 2,944,046. L. Sellet. Saddle 
River, N. J., assignor to Jacques Wolf & Co., a corporation of New Jersey. 
Filed Sept. 23, 1952.—1. A process for the preparation of a modified amino- 
formaldehyde resin having cationic active properties and which is stable in 
water and will not heat polymerize or condense therein, comprising reacting 
at a temperature in the range of about 75°C. to about 110°C. (a) a water- 
soluble, amino-formaldehyde resin containing free unreacted methylol groups 
which impart instability to said amino-formaldehyde resin in water, said 
amino-formaldehyde resin being selected from the group consisting of urea- 
formaldehyde resins, thiourea-formaldehyde resins, guanidine-formaldehyde 
resins, acetylene diurea-formaldehyde resins, melamine-formaldehvde resins and 
dicyandiamide-formaldehyde resins with (6) a water-soluble amino base selected 
from the group consisting of urea, thiourea, guanidine. acetylene diurea. 
melamine and dicyandiamide, the water-soluble amino base being in an amount 
sufficient to react with all of the methylol groups of the amino-formaldehyde 
resin, said reaction being carried out at a pH of about at least 7. 


Aqueous Latex Containing Copolymers of Chloroprene of 2,3- 
Dichloro-1,3-Butadiene and Vinyl Toluene. U. S. Pat. 2.852.481. P. R. 
Johnson, Wilmington, Del.. assignor to E. 1. du Pont de Nemours and Company, 
Wilmington, Del... a corporation of Delaware. Appl. March 7, 1955.—1. An 
aqueous alkaline latex of a copolymer adapted for use as a base for finishes 
for leather prepared by emulsion copolymerization of from 30 to 50 parts of 
chloroprene, 5 to 15 parts of 2.3-dichloro-1.3-butadiene and from 40 to 60 
parts of vinyl toluene, in the presence of from 0.25 to 1 part of a long chain 
alkyl mercaptan. 
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Process for Dehairing of Skins with Ultrasonic Energy. U. S. Pat. 
2.965.435. P. Renaut, Meaux, France, assignor to Realisations Ultrasoniques, 
a corporation of France. Filed June 25, 1958—4. A method for unhairing 
skins comprising the following steps: immersing a skin into water comprising 
a wetting agent and an antiseptic substance; allowing said skin to swell in said 
water; removing said skin from said water; allowing said skin to lose a por- 
tion of the water it has retained; dipping said skin into water; and submitting 
said skin to ultrasonic energy of a frequency comprised between 10 kilocycles 
per second and 100 kilocycles per second. 


Leather Impregnite. U.S. Pat. 2,967,165. M. Bailey, 36 Kenilworth Place, 
Brooklyn, N. Y. Filed Oct. 14, 1958.—1. A composition of matter for treatment 
of leather to render it resistant to penetration by mustard gas, lewisite and 
like vesicants which comprises about 21 to 26 parts by weight of a polyiso- 
butylene having a molecular weight of about 80,000, about 21 to 44 parts by 
weight of paraffin wax, about 36.8 to 15 parts by weight of paraffin oil, and 
about 10.6 to 15 parts by weight of neat’s-foot oil. 


Waterproofing of Leathers. U.S. Pat. 2,964,425. R. J. Holzinger, North 
Merrick, and G. M. Whelan, New York, N. Y., assignors to Socony Mobil Oil 
Company, Inc., a corporation of New York. Filed Apr. 29, 1958. 
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The method of making leather resistant to water penetration which com- 
prises introducing into the leather a compound of the formula 


R—N—CH.—COOH 
CH, 


wherein R is an aliphatic acyl radical of 16 to 22 carbon atoms. 


Process for Treating Wool and Other Fibrous Materials to Impart 
Water Repellency and Resistance to Shrinkage. U. S. Pat. 2,961,338. E. 
Robbart, 42 Bailey Road, Watertown 72, Mass. Filed May 7, 1958.—1. The 
method of treating wool in process having a regain in excess of about 12 
percent on its dry weight, to render said wool water repelle nt and shrink re- 
sistant, comprising drying said wool until its regain is in an amount less than 
10 percent on its dry weight but at least sufficient to react with an organo 
silicon halide to render said wool water repellent, and thereafter contacting 
said wool with vapors of an organo silicon halide until the wool is rendered 
water repellent. 





Fits 
like a 
glove... 


because of 
Nopcolene* Solvent Fatliquors 


Nopcolene solvent fatliquors help produce a leather of the desired 
temper but with a low residual oil content. This is important in 
pearled or regular suedes, leather with exceptionally strong 
finish adhesion, and leather suitable for the vulcanized process. 


Why not let Nopco’s Skilled Hand in Chemistry and your tanner’s 
skill go hand in hand to produce the leathers that “‘fit like a glove.”’ 


For further information on the properties and applications of 
Nopco™ solvent fatliquors, write for a copy of the Nopcolene fat- 
liquor booklet. nn 
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NOPCO CHEMICAL COMPANY 


@ 60 Park Place, Newark, N.J. 


Plants: Harrison, N.J. * Richmond, Calif. - Cedartown, Ga. «+ London, Canada 





EUROPE + ASIA * AFRICA * SOUTH AMERICA + CENTRAL AMERICA 
Cable address: JABARKEY 


BARKEY 


IMPORTING COMPANY, INC 
DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS 


44 East 53rd Street, New York 22, New York 





Manufacturers of 


LEATHER FINISHES 
and 


| TANNERS’ SPECIALTIES 


* _ oa 
CHEMICAL COATING MATERIALS 
CL eZ 


3) A 


NEW JERSEY 


- PLYMOUTH 9-5600 





LEATHER » SHOES 


THE MAGAZINE FOR EXECUTIVES 


SPECIAL LOW RATE FOR HOME SUBSCRIPTIONS 


Why not send in a subscription to LEATHER AND SHOES to 
be sent to your home, where you can read L&S at your leisure? 


This is the active man’s way tc keep fully informed on all 
major news, new developments, activities in the leather and raw 
material markets, provocative editor'als, and interpretation of 
the news (Industry Trends), the latest developments in Washing- 
ton concerning the industry everything of importance that 
affects the industry, your firm and your job. 


Executives of present subscribers receive a special rate for 
home subscriptions of only $3.00 per year, or $5.00 for two 


years. Send in the coupon below. 


Leather and Shoes 
300 W. Adams St. 
Chicago 6, III 


Please enter my home subscription to LEATHER AND SHOES for 
1 year @ $3.00 Dr 2 years @ $5.00 ( ) 

(Canadian subscriptions are $1.CO extra per year and foreign subscriptions 
$2.00 extra per year 
Name 
Firm 
Home Address 
City 


Position 
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THE PERFECT BLEND ‘“‘MIXER"’ 
FOR HEAVY AND LIGHT VEGETABLE TANNED LEATHER 
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INCREASES 1 IMPROVES 


YIELDS MYRABOLAM ; COLOR 
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HIGHEST QUALITY ALWAYS 
PRODUCED from Selected Fruit under Manufactured by 
Strict Chemical Control RICHARD HODGSON & SONS, LTD. 
, Beverley, Yorks, England 
END USE requirements more accurately One of the world’s largest manufacturers 
assured of Myrabolam Extracts. 


‘ 3 The Pioneer of Tanning Extracts in Spray 
ELIMINATES old fashioned leaching — Dried Powder form t- @ quorter of oa 


More Economical century. 


7 
/* 
/ 


ther high quality “DRITAN” spray-dried powdered tanning extracts 


QUEBRACHO NEOMAC WATTLE BLEACH 
NEOCHEST WATTLE MANGROVE 
AND BLENDS 


EL DS OCW Ns cman 


\" Wrhttehel 3.6300 
ee 


YOU CAN RELY ON 
BAYOILS 


~ SULPHONATED OILS 
» FAT LIQUORS 
- WET and DRY FILLERS 


Bay State Oil Products, Inc. 


2 UNION STREET * PEABODY, MASS. BAY STATE BRAND 





THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY. Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


Raw and Sulphonated 
COD - SPERM - CASTOR 
and NEATSFOOT OIL 


OTTOL OIL CO. ain 


Goku B. Coyne 


COYNE ENGINEERING AND “The Extension of Knowledge is 
EQUIPMENT COMPANY 


by the Investigation of Matter’. 
Sales - Engineering - Sewice 


TANNING MACHINERY This space dedicated to 
AUTOMATIC SWOBBING MACHINE 4 , 
ALL TYPES LEATHER DRYERS Tanner's Council Research Laboratory 


119 FOSTER STREET by a Friend 
PEABODY, MASS. 
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There’s More—Much More 


to choose from... 


Extracts and Raw Tanning Materials from 


the Most Complete Line of Brands. 


CHESTNUT 


SOLID-SPRAY-DRIED 
POWDERED 


WATTLE 


S. African E. African 
H. E. C. Rhino 
N.C.S 


Comec 


Myrabolams, Divi-Divi 


SOLID, CRUSHED OR SPRAY- 
DRIED POWDER 


QUEBRACHO 


Ordinary Clarified 
Granchaco Bestsolubl 
Indio Rex 

Sol Puma 


Raw Tanning Materials 
, Mangrove, Valonia, Sumac and 


Other Vegetable Tanning Materials from All Parts of 


the World. 


TANIMEX CORP.— ELKAN-RIVER PLATE CORP. 


27 William Street, New York 5 N. Y. 


BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 


Finest English Rein 
and Strap Leather 
Latigotan Harness Leather 
Manufacturers of genuine English 


type and full rigged hand tooled 
roping saddles. 


Aelhi li mee Ei 


COMET 
CHEMICAL CO., INC. 


Plastic & Pigment Finishes 
Topcoat, Plating & Glazing Lacquers 
Vinyl Finishes for all types of Leather 
Aniline Lacquers & Thinners 


Lacguer Emulsions 
Stable “Jrouble-free Water-tight 
Clear, Slack and White 
Bigelow 3-1433-4 


410 ADAMS ST., NEWARK, N. J. 


BRANCH 


COMET CHEMICAL COMPANY OF CANADA 
56 MILL STREET - ACTON, ONTARIO, CANADA 





SALEM OIL & GREASE CO. 


Specialists in Tannery Oils 


Salem, Massachusetts Mexico DF 
U. S. A. Mexico 





STAHL FINISH CO. 
Leather finishes 
v 





PEABODY, MASS. 


STAHL FINISH COMPANY (CANADA) LTD. 
MONTREAL, CANADA 


STAHL CHEMICAL INDUSTRIES N.V. 
WAALWIJK, THE NETHERLANDS 











THE STAMP OF DEPENDABILITY 
wi TY 
vo] Pre: 
SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 


CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS,. MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 


EXPORT AGENT: WOLFF—INTERNATIONAL, Milwaukee, Wisconsin 


HOWES LEATHER CO. INC, | | ¢-¥.HAMEL LEATHER Co. 


Tanners of 


SOLE LEATHER Kid, Sheep and 
2 Lambskin Linings 
SIDE LEATHER 


Tanners Cut Sole Division 


: Prime Leather finishes Co. 
CUT SOLES 


HAVERHILL, MASSACHUSETTS 


188-194 $. 2nd St. R. 57 Grove St. 
MILWAUKEE 4, WIS. SALEM, MASS. 


BOSTON, MASS. 
ST. LOUIS, MO. CHICAGO, ILL. 





| (Proctor | EQUIPMENT «.. «.. 
SN _ TANNING INDUSTRY 


@ ROTO-SPRAY (4 or & Gun) 

e PASTED LEATHER DRYERS 

e TOGGLE DRYERS 

e POLE AND HOOK TYPE CONVEYOR DRYERS 

e SEASONED SKIN AND SPRAYED FINISH DRYERS 
e WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadeipnia 20, Pa. 


REILLY- 
WHITEMAN- 
WALTON CO. 


Toy) iL 


ch 
CONSHOHOCKEN, PA. 
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NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 


MANUFACTURER 


ESTABLISHED 1483 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 
Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication 


THE LEATHER MANUFACTURER 
NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL. 





BorneO GUTCH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 


THE TANNERS’ COUNCIL RESEARCH 
RESEARCH LABORATORY PAYS DIVIDENDS 


University of Cincinnati 
when Properly Applied. 
0G 
THE TANNER’S COUNCIL 
RESEARCH LABORATORY 


University of Cincinnati 


We serve the Tanning and Leather Industry 


through a broad program of Research. 
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You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures you 

of consistently better milk of lime, 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia « Pittsburgh 


TECHNICAL SUPERIORITY 


Armour sole and upper leathers for men's and 
women's wear are scientifically tanned to the 
highest quality standards. By any test, Armour 
laboratory quality-controlled leathers are superior! 


WW. ARMOUR LEATHER COMPANY 


ae Tomo’ Tamnnges- 


me WEW YORK © BOSTON © WILLIAMSPORT wats 6 © ST LOUIS © CHICAGO © SHEBOYGAN. WiISC. 


JOHNSON AND CARLSON 


We Manufacture and Install 
DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 


848 EASTMAN ST., CHICAGO 22, ILL. 


. x a 5 eee Re 
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MILWAUKEE 1, WISCONSIN 


KEPECO -¢ FINNALINE ¢ KEPOLAC ee EMULLO 
KEEPASHINE © FONDO « UNI-LAK 
CT et) ek 





EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Dey Gormley Leather Co. - 17! Madison Ave., New York City, Eugene Williems 
41 E. Union St. Pasadena. Calif., David V. Whiting Co. 





yom) MORITE BRAND 
LUN SU 


Sulphonated and Compou nded 





EST. 1908 


OILS i 


WHITTEMORE-WRIGHT COMPANY, 
62 ALFORD ST. CHARLESTOWN DISTRICT 


INC. 
BOSTON, MASS. | 


THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION LABORATORY SERVICES 


P.O. Drawer 239 RIDGWAY, PA. 


THE OHIO LEATHER CO. | Garden State Tanning Inc. 


LUXOR - BLACK JETTA Fleetwood, Pa. 
KAFFORITE - KOZY - JILL JETTA ; 
Manufacturers of 
EMBOSSED CALF - WHITE WASHETTE 


Upholstery Leather 


TANNERY AND GENERAL OFFICES: 
GIRARD, OHIO New York Office 
BOSTON - NEW YORK - ST. LOUIS - CHICAGO 12 EAST 33 STREET, NEW YORK 16, N. Y. 





NEW CHROMIUM COMPOUNDS 
for the Progressive 
TANNING CHEMIST 
NUCHROME 


Pure Basic Chromic Sulfate. No impurities, 
no sodium, aluminum or other salts. 


DRY (35% Cr,O,) 
LIQUID (25% Cr,O,) 


CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 
CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, WN. J. 


“ADE Il TAN” QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 


" The Original Dry Color 
for Splits and Suedes 


(also in paste form) 


COLOR COMPANY 


WEST ALLIS 14, WISCONSIN 
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“Z" AS IN ZEBRA 


A side leather tanner told us this interesting process story recently. 
Troubled with a natural grease problem in his sides, he attempted to 


correct the situation by expensively solvent degreasing the stock early 
in the process. 


The Other Side of the Coin 


After such treatment the blue stock still oozed grease as it was laid 
on pallets. It was necessary to wring twice to obtain even passable 
splitting and he could not hold his weights on the splitting machine. 
Subsequent steps in the process were troublesome because of grease, 
and the finished sides were down-graded on the table. 


A pack was run in which the solvent degreasing was eliminated. In 
its place %2% Seabomul "'Z" (based on limed weight) was added with the 
tirst tan feed. By evenly dispersing the natural grease throughout the 
sides, he was now able to wring properly on the first pass and weights 
were held in splitting. The finished stock was grease-spot free and ready 
tor full value merchandising. 


You Can Do Something About It 


Sounds like a success story — and it is!! As more and more cattle 
are force-fed weight builders in the form of soya-bean and tallow 
derivatives, the tanner's problem increases. Sooner or later, if you tan 
sides or splits, you'll face the problem in your tannery. When you do 
we suggest you look to Seabomul ''Z"' as an easy, economical way out 
of the grease dilemma. 


If you're troubled with grease now, we suggest you discuss with 
us the type of leather you are running. We'll promptly send a sample of 
Seabomul "'Z" with detailed instructions for its use on your leather. 


SEABOARD CHEMICALS, INC. 
Dept. 3K, 30 Foster St. 
Salem, Massachusetts, U.S.A. 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal 














A F i - SF 4 eo 





